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APPENDIX B 


PRINCIPAL-PLANE RADIATION PATTERNS FOR DIPOLE 
IN PRESENCE OF V-ANTENNAS AND LIBRATION DAMPER 



The patterns presented in this Appendix are found, 
in general, in groups of six, representing the three prin- 
cipal planes and the two excitation modes. Within each such 
'group, all patterns have been normalized to the same value. 
Absence of one or more members of a group indicates that no 
features were visible in that plane and mode on the scale 
used. Maximum and minimum dB values on each plot indicate 
the range of gain represented by *the scales. ' One scale 
division in all cases represents 5 dB. 

The patterns have been stamped as being of either 
theta or phi polarization. These designations refer to a 
spherical coordinate system whose axis coincides in the con- 
ventional way with the Z-axis. Theta polarization means an 
electric vector parallel to a meridian of longitude, and phi 
means that the' electric vector lies along a parallel of 
latitude. 

NOTE: B-l through B-100 are for the long V 

B-101 .through B-195 are for the short V 
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figure B - I 

FREQUENCY (MH2J ^02. 
V-ANT. LENGTH (FT) 750 
MODE balanced 
DB MAX - Z |.3 
DB MIN - * j ,3 
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B-3 






FIGURE B - 3 

FREQUENCY (MHZ) *ZOZ 
Y-ANT. LENGTH (FT) WO, 

MODE BALANCED 
D8 MAX -Zl. 3 
DB MIN -4i,3 
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FIGURE B - 4 - 

FREQUENCY {MHZ) .2 OZ 
V-ANT. LENGTH (FT) P5Q 
MODE unbalanced 
DB MAX — 2/, 3 





FIGURE ' 3 - 6 ' 

•FREQUENCY (MHZ) .2. 02. 
V-ANT. LENGTH (FT) 7SQ 
MODE unbalanced 
DB MAX -21.3 * 

DB MIN ~4/-3 
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FIGURE B “ 9 

FREQUENCY {'MHZ) .311 
Y-ANT. LENGTH (FTJ «o 
MODE BALANCED 
DB MAX - 8.7 
DBM5N ^ 28.1 
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FIGURE B - 10 

FREQUENCY [MHZ] .3 1 1 
V'-ANT. LENGTH {FT} m 
MODE unbalanced 

DC MAX -8.1 
DS MIN -28,7 
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FIGURE 8 ~ / / 


FREQUENCY (MHZ) 
V-ANT. LENGTH (FT) 
MODE unbalanced 
DB MAX -($.7 
DB MiN -2QJ 


.3(1 

7S0 
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FIGURE 


B - l Z 


FREQUENCY (MHZ) ,361 
V-ANT. LENGTH (FT) 750 

MODE BALANCED 
DB MAX _ 2 r 






FIGURE B ~ * * 

FREQUENCY (MHZ) 
•/-ANT. LENGTH (FT) 
r.iODE balanced 
00 MAX - 3,5 
OB MIN -2 3 , 5 ' 
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FIGURE S ~ l S' ■ " 

■FREQUENCY (MHZ) 6 9 
V-ANT- LENGTH {FT) 750 ■ ’ 

■MODE unbalanced 
DS "MAX . - , . 

DB MIN —23 $ 


B-16 




FIGURE 3-/6 

FREQUENCY (MHZ) .3 6^ 
V-ANT. LENGTH (FT) 750 
MODE unbalanced 
DC MAX —3*S * 

DB MIN - Z 3 a & 
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FIGURE • 3 - | q 

FREQUENCY (MHZ) . + $0 
V-ANT. LENGTH {FT} £50 
MODE BALANCED 
DB MAX - Z.l 
DB MIN -E2J 
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FIGURE 3-21 

FREQUENCY (MHZ) .4-bO 
V-ANT. LENGTH (FT) 7so 
MODE- unbalanced, 

DG MAX -2.7 . 

DB MIN —22.,/ 
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FIGURE 3 - 2 2. 

FREQUENCY (MHZ) .^£0 
V-ANT. LENGTH (FT) ' 

MODE UNBALANCED ' 

DB MAX -ZJ 
DB MiN -ZZ.I 
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FIGURE 73 - Z 3 

FREQUENCY (MHZ) .S'AO 
V-ANT. LENGTH (FT) f5Q 
MODE balanced 
D 8 MAX -2*8 



FIGURE 3 _ 2. 4* 

FREQUENCY (MHZ) .jT40 
V-ANT. LENGTH (FT) 

MODE balanced 
DB MAX —2 & 


FIGURE 3 - 2 . & 

FREQUENCY (MHZ) > 5 " 4-0 
Y-ANT. LENGTH {FT} ?50 
MODE balanced 
DB MAX -i.8 
DB MSN 


B-26 




FIGURE 8-2.6 

FREQUENCY (MHZ) ^ 4-0 
V-ANT. LENGTH (FT) 750 

MODE UNBALANCED 

DS MAX -z,8 
DB M!N -22.3 
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FIGURE B - 2 7 

FREQUENCY (MHZ) „ £4-0 
V-ANT. LENGT.H (FT) ?sa 
MODE UNBALANCED 
DB MAX -2„£ 

DB MIN -ZZ.8 
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FIGURE 3 - 2. £> 

FREQUENCY {MHZ] .^rO 
V-ANT. LENGTH {FT] 750 
MODE unbaiancll 

DE MAX - 2,8 
DB MIN -2 2 .8 





FIGURE 

FREOUEN 
V-ANT. LI 
MODE s. 
DB MAX 
DB MIN 
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FIGURE 0-3Z 

FREQUENCY fMMZ) .7 00 
V-ANT. LENGtH {FT) 750 
MODE UNBALANCED 

DB MAX -2j& 

DB MIN -Zg.g 
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FIGURE 


B-3 4 


FRSQUENCY (MHZ) 
V-ANT. LENGTH (FT] 
MODE unbalanced 
DB MAX —Z.B 

dbmin -zz t s 


; loo 

750 
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FIGURE S-36 

FREQUENCY fMHZ) ,<100 
V-ANT. LENGTH (FT1 7so 
MODE BALANCED 

DB MAX —O.S 
DB MIN — 2.0.5 



FfSURE B“37 

FREOUENCY {MHZ} -? 00 
V-ANT. LENGTH (FT) 75(i ' 

MODE BALANCED 
DB MAX - 0,5 
D3 M!N - 2 . 0*5 



FSSOBS 3 ' 3 B 

FREQUENCY (MHZ} .<fCO 
V-ANT. LENGTH (FT) 
MODE unbaianced 
■DB MAX -0-5 - 

DB MIN —20,5 
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FjGURE ' 3 - 3‘ 9 

FREQUENCY (MHZ) ^00 
V-ANT. LENGTH (FT) 750 
MODE unbalanced 
DD MAX — 0.5 
DB MiN -ZO.o ' 
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FIGURE 3 - 4 ^ 

FREQUENCY (MHZ) .*100 
V-AN7. LENGTH {FTJ 753 
MODE unbalanced 

DB MAX ■ - 0.5 
DB MIN - 20*5 
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FiGURE 13,-4- i 

FREQUENCY (MHZ) • < W5 
V-ANT. LENGTH (FT) WO 

MODE BALANCED 

DB, MAX +-£7,3 







■..FIGURE 3 5-4-4- 

* FREQUENCY (MHZ] ' 

. V-ANT. LENGTH (FT). 7SQ 

IviODE UNBALANCED ■ ‘ 

" DS MAX H- O.'B 
DB.MiN ’ — / *7. 7 ' 
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FIGURE 73 - 

'FREQUENCY (MHZ) 
-V-ANT. LENGTH (FT) 75Q 
MODE unbalanced 
DB MAX 3 

DB MIN — i cf '-j 
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. FIGURE 3-4-6 

FREQUENCY (MHZ) .IIS 
V-ANT. LENGTH (FT) 750 
MODE unbalanced 

DD MAX +D. 3 
DB MIN — / 7.7 
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FIGURE 3 - 4 . q 

FREQUENCY [MHZ] 1.107 
V-ANT. LENGTH [FT] 750 
MODE BALANCED 
DB MAX +0.5" 

DB MIN — j ?.S" 
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FIGURE &-S0 

FREQUENCY (MHZ) Li 07 
V-ANT. LENGTH (FT) , . 7S0 
MODE UNBALANCED 
DB MAX “F 0.5 


f 



FIGURE S 

'-{FREQUENCY (MHZ) I J01 
V-ANT. LENGTH (FT) 

MODE UNBALANCED ° 

DB WAX +O.S 
DB MIN - / 9 . 
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fieuRE 8-^2. 

FREQUENCY (MHZ) hi 07 
V-ANT. LENGTH (FT) 750 
MODE UNBAIANCED * 

DB MAX 4- 0.5 
DB MIN - n.s 
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figure 3_<rjr 
»-;;equency (mhz) /- 3 / 

V-ANT. LENGTH (FT) 750 
MODE salanced 
DS MAX + 0 .~] 

D3 MIN — /<?.3 
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FIGURE 

FREQUENCY (MHZ) 1/31 
V-ANT. LENGTH {FTJ 750 
MODE UNBALANCED 
DB MAX + 0.7 
■DB MIN - 19,3 - 






FIGURE 3 - g 7 

FREQUENCY (MHZ) L3) 
V-ANT. LENGTH (FT) 750 
MODE UNBALANCED 

DB MAX + on 
DB MIN -1^.3 
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FIGURE T3-£'J& ' 

FREQUENCY (MHZ) 1.3 1 
V-ANT. LENGTH (FT) 750 
MODE unbalanced 

DB MAX + 0.7 
DB MIN -J?.3 
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{ 3 -6 <9 

:..£QUENCY (MHZ) LG 3" 
v'-ANT. LENGTH- (FT) 

MODE balanced 
D8 MAX +1.3 ■. 

DB MIN —IQ. 7 
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• FIGURE S - b l 

FREQUENCY (MHZ) I.G5 
V-ANT. LENGTH (FT) 750 
MODE balanced 
DU MAX + 1,3 
DB MIN — / 8,7 
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FIGURE 3-63 

FREQUENCY (MHZ) l<6S 
V-ANT. LENGTH (FT] 750 
MODE unbalanced 

D3 MAX -hi. 3 
DB MIN ~fa.7 
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FIGURE 3 — 4 - 

FREQUENCY (MHZ) 1.6 S 
V-ANT. LENGTH (FT) ?50 

MODE UNBALANCED 

DO MAX + i.3 
DB MIN — /Q ."7 
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FIGURE: 8-6 7 

FREQUENCY (MHZ) 2 . 2 .0 
V-ANT. LENGTH (FT) £50 ’ 
MODE balanced 
DB MAX +3.3 
DB MIN - 16 . 7 
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FIGURE -Q-6& 

FREQUENCY (MHZ) 2.20 
; V-ANT. LENGTH (FT] 750 

•' MpDE UNBALANCED 

DB MAX +3.3 
DB MiN - fS.7 
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FIGURE S -6?, 

FREQUENCY (MHZ) Z.ZQ 
Y-ANT. LENGTH (FT) y5 ° 
MOD£ '.unbalanced 
DB MAX 4- 3.3 


X 



FIGURE 3 - 

FREQUENCY (MHZ) 2*20 
V-ANT. LENGTH (FT) 75Q 
MODE UNBALANCED 

DB MAX + 3,3 
DB MIN —16.7 
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FIGURE 3 - 7 / 

FfcEpUENCY (MHZ) 2 .80 
V-ANT. LENGTH (FT) 750 

MODE BALANCED 

DB MAX + 2.8 
DB MIN ~/7.2 



FIGURE 3-72- 

FREQUENCY (MHZ) Z.SO 
-V-ANT. LENGTH (FT) yso 
MODE balanced 
DB MAX + 2,8 ' 

DB MIN . — / 7, 2 
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Route 3-73 

FREQUENCY (MHZ) 2.80 ' 
V-ANT. LENGTH {FT) *50 ' 
MODE balanced 
DB MAX + 2.8 
DB MiN — f 7 1 2 



FIGURE 0 - “74- 

FREQUENCY (MHZ) Z.80 
V-ANT. LENGTH (FT} 750 
MODE • unbalanced 

DB MAX 4-2,8 
DB MIN -J7.2 


B-75 



THETA 



J 


y 


FIGURE 3- 7 S' 

FREQUENCY (MHZ] Z.80 . 
V-ANT. LENGTH (FT) 750 
MODE UNBALANCED 

DB MAX + 2 ,6 • 

DB MIN — / 7,2 
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FJGURE 3-7 6 " 


FREQUENCY (MHZj 
V-ANT. LENGTH {FT) 
MODE unbalanced 
DB MAX +2,8 
DB MiN — / 7, 2 


2.80 

?50 
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FIGURE 73- 7 Q, 

FREQUENCY (MHZ) 3^3 
V-ANT. LENGTH {FT} ^0 
MODE balanced 
DG MAX -f- / J 
D8 MIN - IQ, 3 
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FIGURE -77 

FREQUENCY (MHZ) 3.^3 
V-ANT. LENGTH (FT) 2® 

MODE BA1ANCED 

DB MAX ~r l ,~7 
DB MIN — (S c 3 
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FIGURE 8 ~ SO 

FREQUENCY (MHZ) 3.93 
V-ANT. LENGTH {FT) 750 

MODE UNBALANCED 
DB MAX + !jj - 
DBMIN -te.3 ■ 
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FIGURE B-3l 

FREQUENCY (MHZ) 3 Si 3 
V-ANT. LENGTH (FT) ?50 
MODE UNBALANCED 
DB MAX I -7 
DB MIN -^3 


B- 82 







FIGURE S-S-£" 

FREQUENCY (MHZ) 4*. 
y- ANT. LENGTH (FT1 ^ 
MODE balanced 
DS MAX ~>r 2,7 
DB MiN — ; 7 / 





FIGURE ©- C5 O 

FREQUENCY {MHZ! 4.7(2 
V-ANT. LENGTH [FI] ?5Q 

MODE UNBALANCED 

Q& MAX . -h-2.,7 



BGURE 0-87 

FREQUENCY (MHZ) 4-7 0 
V-ANT. LENGTH (FT) ™ 
MODE unbaia«ck» ‘ JU 

DB WAX -t *2.7 



FIGURE 8 - B=Q 

FREQUENCY {MHZJ 4-. 
V-ANT. LENGTH (FT] s 
MODE UNBALANCED 

DB MAX + 


N 3 



FIGURE B - 

FREQUENCY (Mi- 
V-ANT. LENGTH 
MODE balanced 
DG MAX 4- 3 
DB MiN - \ (p 


a 

■iz) 

(FT) 750 

.3 

.7 
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. FIGURE S " 9 2. 

FREQUENCY (MHZ) S.-T5 
V-ANT. LENGTH (FTj 750 
MODE UNBALANCED 

DB MAX -h 3: 3 
DB MIN - 16.7 
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KSURE 3-^3 

FREQUENCY (MHZ) 6,55 
V-ANT. LENGTH (FT) 750 
JviODS UNBALANCED 

DB MAX -h 3- 3 
DB MIN -\6,7 
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FIGURE 3~ 9s5" 

FREQUENCY fMHZ) 9J8 
V-AN7. LENGTH (FT) 750 
MODE balanced 
D3 MAX + *f* * 

DB MIN — t &" * I 
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FIGURE 3 - 9-7 

FREQUENCY (MHZ) 1.18 
/-ANT. LENGTH [FT] 750 
MODE balanced 
DB MAX + "f . 1 
DB MIN — /£■„ l 
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FIGURE S - 9 £> 

FREQUENCY (MHZ) 9.1 S 
V-ANT. LENGTH (FTJ 750 

MODE UNBALANCED 

DC MAX + 4-. 9 
DB MIN J <£" • i 
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FIGURE *3-^7 

FREQUENCY (MHZ} <7J3 
V-ANT. LENGTH (FTj 750 
MODE UNBAWttCEB 
DO MAX +- 
DB MIN - \&, I 
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FIGURE 3 - l 00 

FREQUENCY {MHZ} TJ8 
V-ANT. LENGTH (FTj 750 
MODE unbalanced 

DB MAX 4- 4-,^ 

DB MIN - I S. I 
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FIGURE 3-101 

FREQUENCY (MHZ} .ZO Z 
V-ANT. LENGTH [FT] ... 

MODE BALANCED 450 

DB MAX —18.7 
DB MIN -30.7 
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FIGURE 6-/02^ 

FREQUENCY {MHZ} . Z O Z 
V-ANT. LENGTH (FT) _ 

• MODE saunced 450 
DB MAX - I 0.7 
. OB MIN - 3 8,7 
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FREQUENCY (MHZ) ,2 OZ 
V-ANT. LENGTH (FT) 458 
MODE BALANCED 
OB MAX — I 8 < 7 
DB MIN —3 8/7 
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FIGURE B ~ ) 0 4 

FREQUENCY {MHZ) ,2C>2 
V-ANT. LENGTH (FI) 450 
MODE UNBALANCED 
DB MAX - ; s.7 
DB MIN -38,7 
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FIGURE B ~ I 0 6 

FREQUENCY (MHZ) ,3// 
, V-ANT. LENGTH (FTJ 450 

' MODE BALANCED 

DB MAX - \3:<2> 

DB MIN -33*8 
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• FIGURE 3 - {07 

F..E9UENCY (MHZj ,3// 
V-A. IT. LENGTH (FT) «o- 
iviODE BALANCED 
DB MAX - I 3, & 

DB MIN — 3 3i. 3 
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FIGURE 8 “ 108 


FREQUENCY (MHZ] 
V-ANT. LENGTH (FT) 
MODE unbalanced 


, 3 // 

tea 


05 MAX - ? 3* S 
m - 33, g 


B-109 







FIGURE B ~ ! JO 

FREQUENCY {MHZ) ,o 6 °l 
V-ANT. LENGTH (FT} 450 
MODE BALANCED 
DB MAX - 11,3 
DB MIN -31,3 


B-lll 


FIGURE g - | [ I 

FREQUENCY (MHZ) .349 
V-ANT. LENGTH (FT) 450 

MODE BALANCED 

DD MAX -11.3 
DB MIN ~3l,3 
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FIGURE 5 ~ f | 2 . 

FREQUENCY {MHZ) .36? 
' V-ANT. LENGTH (FT) 4so 
MODE SAUNCEP 
DB MAX —11*3 
DB MIN -31*3 
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FIGURE 3 ~ I I 3 

FREQUENCY {MHZ} .36? 
V-ANT. LENGTH {FT)' 450 
MODE unsaianced *- 
DB MAX — M # 3 
DS MiN —31/3 


B-114 
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FIGURE B “ I I 4 

FREQUENCY (MHZ) .3 69 
V-ANT. LENGTH (FT) 450 
MODE unbalanced 

DB MAX - U , 3 
DB MIN _ 3r , 3 
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FIGURE f} - | ! 6 

FREQUENCY (MHZ) 
V-ANT. LENGTH (FT) 
MODE balanced 
DB MAX - 7.S 

DB MIN — Z7. 8 


. 4 ^ 

450 
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FIGURE B -117 

FREQUENCY (MHZ} o^i-S'O 
V-ANT. LENGTH (FT| 450 

MODE DAIANCED 

DB MAX — 7^ 8 
DB MIN — 2.7-S 
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FIGURE D “ I I O 

FREQUENCY {MHZj * 
Y-ANT. LENGTH (FTj 
MODS unbalanced 
DB MAX y. 3 
DB MIN - 2. -7. 3 


1 L 


4-i"o 

450 
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B&ms b - n i 

FREQUENCY .J-fO 

V- ANT. IEN8TH m 450 
MODE unbalanced '' 

DB MAX ' - 7, g 

JJB MIN -Z.7„b 
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FIGURE S ~ 1 Z\ 

FREQUENCY {MHZ} 
Y-ANT. LENGTH (FT) 
MODE balanced 
DB MAX 4 -, 3 
DB MIN — 2 . 4 -, 3 


, S 4- o 

. 450 
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FIGURE B ~ \ 2. Z 

FREQUENCY (MHZ) 

V-ANT. LENGTH (FT) 450 . 
MODE. BAJLANCED 
DB MAX — 4- . 3 
DB MIN - Z.4-, 3 


FfSURS (3-123 

FREQUENCY {MHZ} 
'/-AMT. LENGTH (FT] 
MODE UNBAtAMCSD 

DB MAX - -4-. 3 


£- 4-0 

450 



RGURS 0-124 

FREQUENCY {MHZ} + o 
V-ANT. LENGTH {FT} 

MODE UNBALANCED «0 

DB MAX - 4- . 3 
DB MiN — 2.-4-, 3 
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FIGURE 6-/25 

FREQUENCY (MHZ) J 700 
V-ANT. LENGTH (FT) 450 

MODE BALANCED 

DB MAX - t. S? 
..DBMIN -2L5- 
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FIGURE B~IZG 

FREQUENCY (MHZ) O 7oo 
V-ANT. LENGTH {FT} 

MODE BALANCED 

DB MAX - 
DB MIN - 7.1 r£T 
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FIGURE B-IP.7 

FREQUENCY (MHZ} *700 . 
Y-ANT. LENGTH (FT) 4so 
MODE BALANCED 
DB MAX — J , 5" 

DBMSN -Z t,f 
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FIGURE 8-128 

FREQUENCY {MH23 ,7 oo 
' V-ANT. LENGTH (FT] 450 
JviODE unbalanced 
DB MAX - l i £" 

DB MIN -2 A, S’ 
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ft$UKE b~ 130 

FREQUENCY {MHZ] , ? OO 
V-ANT. LENGTH {FT} 4so 

MODE BALANCED 
DC MAX - I H 
DB MIN — Z. ) . i 
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FIGURE £> - | 3 { 

FREQUENCY (MHZ) . 9 Co 
V-ANT. LENGTH (FT) 450 
MODE BALANCED 
DB MAX - 1,1 

D3 MIN -Zl.l 
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FfSURE g- 131 . 

FREQUENCY (MHZ) „ ^OO 
V-ANT. LENGTH (FT) 450 

MODE SALANCED 

DB MAX - t / 1 
DB MIN - 2. M 


B-133 
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FIGURE B “ 133 

FREQUENCY {MHZ} . c ioo 
V-ANT. LENGTH (FT) 

MODE UNBALANCE 
DB MAX — t , ! 

DB MIN — 2J,{ 
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FIGURE j}— 1 3 4 * 

FREQUENCY {MHZ} , loo 
V-ANT. LENGTH (FT| • 
MQDE 'UNBALANCED 
DB MAX - l . I 





FIGURE E>- I 3 5 

FREQUENCY {MHZj , c loc 
- V-AN7- LENGTH (FTj 450 

MODS UNBALANCED 

DB .MAX - 1 . i 

DS MIN -2-M 
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FIGURE $ - I 3 7 

FREQUENCY {Mh'Z} . 
Y-ANT. LENGTH [FT] 
MODE balanced 
DB MAX — -.o,.Q 
DB MIN — g 


450 


B— 138 






' . KGURE 5 *" 13 8 

• FREQUENCY {MHZ) 

V-ANT. LENGTH (FT-) 4so 
MODE BALANCED 
DB MAX - o.8 
DB MiN - 2.0, & 


B- 139 





FIGURE 3 "" 137 

FREQUENCY (MHZ) . 7 7^ 
V-ANT. LENGTH {FT}. 450 
MODE unbalanced - . 

DB MAX - o, S 
DB MIN ‘ — 2.0,. s 
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FIGURE &-I4-0 

FREQUENCY {MHZ) . <? 9 S' 
V-ANT. LENGTH (FT) 4So 
MODE UNBALANCED 
DB MAX — o* g 

DB MIN - 2.V>- q 
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FIGURE 8 -/ 4 / 

FREQUENCY (MH2) - 

V-ANT. LENGTH (FT) 4sa 
MODE unbalanced 
D8 MAX — 0*3 
D3 MJN - Ztf, S 
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FIGURE 3 “143 

FREQUENCY (MHZ) /, 
V-ANT. LENGTH (FT) 
MODE balanced 
DB MAX — 0.3 


I 07 
450 




FIGURE ■ 8 “ I 4 4- 

FREQUENCY {MHZ} \.\o7 
V- ANT. LENGTH {FT) 

MODE BALANCED 
DB MAX - a ‘ 3 
DB MIN -7.0,3 





FIGURE 5 “ ( 45 

FREQUENCY {MHZ} j . . 07 
V-ANT. LENGTH {FT} 450 
MODE UNBALANCED 
DB MAX - 0.3 

DS MIN -2o.3 
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Rsuas j5- |47 

FREQUENCY (MHZ} .}, tor 
V-ANT. LENGTH (FT) 

MODE UNBAIANCED 
DB MAX - o-3 
DB MIN -Z.o*3 
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FIGURE 5-/48 

FREQUENCY (MHZ) 
V-ANT. LENGTH (FT) 
MODE BALANCED 
DB MAX O. *7 
DB MIN - l 7, 3 


1.31 

450 
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FIGURE 5-"/4 < 7 

FREQUENCY {MHZ) | 
V-ANT. LENGTH (FT) 
MODE balanced 
DD MAX +• o t -r 

DS MIN r - f 3 

• 1 *■ T .» 


. 3< 

450 
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FIGURE g - / 50 

FREQUENCY (MHZ) 1,3 1 
V-AN7.' LENGTH (FT) 4 sa . 
MODE balanced 
DB MAX -J- O. V 
D8 MiN - ( 9. 3 
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FIGURE B~ I 5 J 

FREQUENCY (MHZ) .1,31 
V-mi. LENGTH {FTJ ^ 
MODE UNMUNCfD 
DS MAX '4- o, 7 
m MIN -I c j, 3 


■ B-152 


FIGURE B-15Z 

FREQUEMCY {MHZ} 1 . 3 / 
V-ANT. LENGTH (FT) 450 

MODE UNBALANCED 

D8 MAX +• 0.-7 

, DB MIN — 1 <? , 3 


B-153 



FIGURE 3 “ ( b 3 

FREQUENCY (MHZ) 1.3 1 
V-ANT. LENGTH (FT) 450 
MODE unbalanced 

DB MAX +* o,7 

DB MIN -19,3 


B-154 






•FIGURE 3^155 


FREQUENCY {MHZ1 
V-ANT. LENGTH (FT) 
MODE balanced 
DB MAX -h } . / 
DB MIN - / & » f 


I .bS' 

450 


B-156 





FIGURE 0-156 

FREQUENCY {MHZ) I. 

' V-ANT. LENGTH (FT) -iso . 

MODE BALANCED 

DB MAX +■ i , 1 
DB MIN - / a- ? 


B-157 


FIGURE 5-/57 

FREQUENCY (MHZ) 
WANT. LENGTH (FT] 
MODE Unbalanced 
DB MAX ■*- / , / 

DB MIN 


L 6 5*"* 
450 


B-158 





bsuke £>- 158 

1FRB?UENCY {MHZ} /.6T 
LENGTH {F y ) , 5o 
MODE Unbalanced 
DB MAX ' -b I. I 
DB MlisS — l 8**? 


B-159 


r 


i 


j 


X 



FIGURE B ~ f 5 *7 

FREQUENCY (MHZ) / , £ 5 - 
V-ANT. LENGTH (FT) 433 

MODE UNBALANCED 

DB MAX +■ I » i 
DB MiN - J 9 . ? 


B-160 




FIGURE 3 ~I60 

FREQUENCY (MHZ) 2 20 
V- ANT. LENGTH (FT) ^ 
MODE BALANCED 
DS MAX 4- Q..O 
DB MfN - IQ. O 


B-161 


FIGURE B “ / 6 | 

FREQUENCY {MHZ] 
•/•ANT. LENGTH {FT] 

MODE BALANCED 
DB MAX T- 2 -,(9 
DB MiN -18.0 


450 




FIGURE $- 162 . 

FREQUENCY (MHZ) Z.ZO 
V-ANT.. LENGTH {FT| 450 
MODE, balanced 
m MAX. +• 2->6 
Q&MM -l&'O 


B-163 


FIGURE 3-/63 

FREQUENCY (MHZ) 
V-ANT. LENGTH (FT) 
MODE UNBALANCED" 
DBMAX'V 2.+ o 
DB MIN — I S « O 


Z.ZO 

<50 


B-164 




' FIGURE $-/64 


FREQUENCY (MHZ1 
V-ANT. LENGTH (FTI 
MODE unbalanced 
DB MAX -J- 2-i c 
DE MIN 


Z.ZO 

<50 


B-165 





S3S3SSS $-165 


RBpU&tCY (MHZj 
V-ANT. LENGTH {HI 
MODE UNBALANCED 
DS MAX -h 2,0 
B3 MIN - i %, D 


Z,2 o 

450 


B-166 






FIGURE B- !S7 

FREQUENCY (MHZ) 2.QO 
V-ANT. LENGTH (FT) 450 
MODE SAWNCED 
DC MAX 4- O. <? - 
DB MIN — J 7 , / ■ 


B-168 





FIGURE 5-J&8 


FREQUENCY (MHZ) 
V-ANT. LENGTH (FT| 
MODE balances 
DG MAX + £>« <=■( 

DB MIN — / cj , i 


2 . . 80 

4J0 • 





FIGURE $*16*? 

FREQUENCY (MHZ) 
V-ANT. LENGTH {FT} 
MODE UNbaianced 
DB MAX + o , <? 




* FIGURE $-170 

iV.-E pUENCY (MHZ) Z . £> O 

• /-A.MT. LENGTH (FT) 450 ' 

MODE UNBALANCED 

DB MAX -h O.'i 
DB MiN - / 9- I 


B-171 




.FIGURE 8.-/7/ 


FREQUENCY (MHZ) 2. ft /? 
V-ANT. LENGTH (FT) ^ 
MODE UNb aunced 1 ' 450 


DB MAX + 0 . 7 

DB MIN -{<?,/ • 


: B-172 . . 







FIGURE B - / 7Z 


FREQUENCY (MHZ) 
V-ANT. LENGTH (FT] 
MODE- balanced 


DB MAX 
DB MIN 


4 - 2., 7 
- 17 '/ 


3.73 

450 


'B-173 . 



figure B- 173 

FREQUENCY (MHZ) 
Y-ANT. LENGTH (FT) 
MODE balanced 
DO MAX 4* Z. 1 
DE MIN ' . / 7 , l 

M * 


3,?3 

450 


B-174 







FIGURE 5 ~ / 74 

FREQUENCY (MHZ) 3. 9 3 
V-ANT. LENGTH (FT) 

MODE BALANCED 450 

DB MAX -1-2,9 
DB MIN 


: R-1 7 t; 




FIGURE \ 75 

FREQUENCY (MHZ) 3*93 
V-ANT. LENGTH (FT) 450 
MODE UNBALANCED 
DB MAX + 2., 9 
D8- MIN — l 7* I 






FIGURE B-I7£ 

FREQUENCY {MHZ} 3,13 
V-ANT. LENGTH {FT} 450 
MODE UNBALANCED 
DB MAX +- 7. . 1 
DB MIN -» 17* I 


*i n 




X 



FSSURE B- I 77 

FREQUENCY (MHZ? 3,7 3 
Y-ANT. LENGTH (F^ ^ 

MODE UNBALANCE! 

DB MAX + 2.. *? 

DB MIN - 17/ i 


B-178 




FIGURE 0-/78 

FREQUENCY (MHZ) -f .70 
V-ANT. LENGTH (FT) <«. 
MODE balanced 
DB MAX : 1,6 

DB MiN - i 


B-179 





FIGURE 3 - 179 

FREQUENCY (MHZ) -f, 7 o 
V-ANT. LENGTH (FT) 450 
MODE balanced 
DB MAX +• K6 
DB MIN -/8»4 


3-180 



F5SURE 3 - 180 

FREQUENCY (MHZ) 70 
V-ANT. LENGTH (FT) 4so 
MODE BAlANCeO 
DU MAX +- l » 6 
DB MfN - I 8 , 4 - 


B— 1 fil 




FIGURE g-18/ 

FREQUENCY (MHZ} 4,7i> 
V-ANT. LENGTH (FT) ^ 
MODE unbalanced 

db MAX +■ t , 

.pB MIN — i 81 4 - 


B-182 




FIGURE $-!&Z 

FREQUENCY (MM2) +.70 

V-AiMT. LENGTH (FT) ^ ‘ 
MODE unbaunced 
DS MAX -f U6> 

D3 MIN - IQ. ^ 


B-183 





FIGURE 3-183 

FREQUENCY (MHZ) 4-. 7 0 
V-ANT. LENGTH (FT} 4so 
MODE unbalanced 
DB MAX •h h 6 
DB MIN ~ ^ 


B-184 











FIGURE d"l3£ 

FREQUENCY (MHZ} 6 ,, S' S' 
V-ANT, LENGTH (FH 45 a 
MODS glanced 

OS MAX + 3* 3 
DB MIN -16,7 


B-187 





FIGURE B ~ 187 

FREQUENCY (MHZ) e.SST 
V-ANT. LENGTH (FTi 450 
MODE UN3AIANCED 
DB MAX -h 3„ 3 
DB MSN — ( &. 


B-18 8 




FIGURE $~\8Q 

FREQUENCY fMH2) k>>5£~ 
V-ANT. LENGTH {FT} 

MODE UN3ALANCZD S0 
OS MAX -F 3t 3 
08 MIN — / b » ~7 


B-189 



y 


r 



FIGURE £5-/89 

FREQUENCY {MHZ) 6 .5V 
V-ANT. LENGTH (FT) i5Q 
MODE y^BALANCED 
DB MAX Vl . -h 3o3 
DS MIN 


B-19 0 







FIGURE d " I ? I 

FREQUENCY {MHZ} & 
V-ANT. LENGTH (FT) 

MODE BALANCED 
DB MAX +• ^>°l 
DB M!N - l 3r, l ■ 


B-192 





5ZS&SE /?2 

fSBOlENCY [MH2J £ ?‘ /e 
iMJMT. LENGTH {FT) 

MODE saianced 
BB WAX -}- -4-, <? 

D3- K5s^ 


B— 193 


FIGURE 8 ” i H C 

FREQUENCY (MH2J 
V-ANT. LENGTH {FT] 
MODE «M3ALancel 
DB MAX 4- 4 -„ «? 
DB MIN -is-, ) 


% 1 B 
' 45 £> 





Y 



FIGURE B " I ^ $ 

FREQUENCY {MH Zi <7. 18 
■ '/-ANT. LENGTH 45a 

MODE UNBAIANCED 7 

DB MAX -H 4-. 9 
DB K4IM - |£-,j 


B-196 


NOTE: 


APPENDIX C 


CURRENT DISTRIBUTIONS FOR 
DIPOLE ALONE ON SATELLITE 


See Appendix A for discussion 


Wires 1 through 6 represent the dipole , and wire 7 
the spacecraft capacitance- 
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ANTENNA/SCATTERING PROGRAM WIRA 
, ... ««#»■»»« 

TCI. 2236 NASA SATELLITE ANT. ALONE INTERPOLATION SCHEME 1 

NUMBER Of WIRES 7 

THE X-Z PLANE IS A MAGNETIC PLANE 

- WIRE CONDUCTIVITY INFINITE . 


— 

• 


- - 

• — 

WIRE COORDINATES IN FEET 

.. AND WIRE 

RADII .IN INCHES. _ .. 

... , .... 



WIRE NO 



XI 

YI 

Z1 

RADI 

X2 

Y2 

Z2 

RAD2 

INTERVALS 

1 

GAP 

1 

-0.0000 

-0.0000 

-0.0000 

.250000 

-0.0000 

-0.0000 

5.0000 

.250000 

1 

2 



-0.0000 

-0.0000 

5.0000 

.250000 

-0.0000 

-0.0000 

15.0000 

.250000 

1 

3 



. -0.0000 

-0.0000 

IS. 0000 

.250000 . .. . 

. .‘.-0.0000 

' -0.0000 

61.5000 . . 

.250000 

. . _ . 3 ' 

4 

GAP 

2 

-0.0000 

-0.0000 

-0.0000 

.250000 

-0.0000 

-0.0000 

-5.0000 

.250000 

I 

5 



-0.0000 

-0.0000 

-5.0000 

.250000 

-0.0000 

-0.0000 

-15.0000 

.250000 

1 

. 6 



-0.0000 . 

. -0.0000 

-15.0000.. 

.250000 . ... 

- .-0.0000 

-0,0000.. 

.-6 5 ,500 0 . 

.250000 . 

.. 3... 

7 

GAP 

3 

-0.0000 

-0.0000 

-0.0000 

.830000 

-0.0000 

3.4500 

-0.0000 

.830000 

1 


0 FREQUENCY = 2.2000 MC 

1 ~ — — 

H 


NO GROUND PRESENT 

MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX IS .0~ PER CENT FOR GAPS 2 AND I 


EXCITATION MODE 1 


GAP SOURCES 


GAP 

EMF 

EMF. 

OHM 

MICRO 

PICO 



VOLT 

DEGREES 


HENRY 

FARAD 


i 

1000.0000 " 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIFS 

2 

1000.0000 

180.00 

-C.0000 

-0.0000 

INFINITY 

SERIES' 


PAGE 
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NONRADIATING NETWORKS CONNECTING THE GAPS 


NE.T NO . 

NETTYPE. 

...GAR CONNECTIONS 

. .. .PARAM1... 

P.ARAM2 

_ . . PARAM3 

.PARANA 

1 

IMP 

1- 0 

•“■000000,, 0000 

-0.0000 

-0.0000 ' 

-0.0000 

. 2 

.. . IMP . . . _ 

... 2- . 0 . . 

*000000. 0000 . . 

. -0.0000 

_ ._-o,oooo.. . 

-0. 000.0 


. . COORDINATES _ . CURRENT DISTRIBUTION _ NORMAL EICCTRIC 

FIELD * RADIUS 




. . .. _ X 

Y 

„z _. 


AMPLITUDE 



PHASE 




WIRE 

INT 

WAVE- 

WAVE- 

WAVE- 

AMP 

AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO 

NO 

LENGTHS 

LENGTHS.. 

LENGTHS 

.... 

• - - - 

- — 


- 

' . 



* 



0.0000 

0.0000 

-.0000 

GAP 1 



GAP I 



2A] .007 

.0 

1 

1 

0.0000 

0.0000 

.0056 

2. 6393. 

.. 2.5571 

, 2. A A 26 

88.7 

88.6 

. _B8.6„ 

210. «83 .. 

-.1 

2 

2 

0.0000 

0.0000 

. 022A 

2.A607 

2.2672 

2.0736 

88.6 

88.5 

88. A 

165.528 

-.5 

3 

3 

0.0000 

0,0000 

.0509 

2.0803 

1.7755 

1.A556 

88. A 

83.3 

88.2 

172.538 

-1.0 

3 

A 

0.0000 

0.0000 

. 0855 

1 »A60 1 

1.1 2A3 

.7722 

88.2 

88.1 

88.0 

189.967 

-1.6 

3 

5 

0.0000 

0.0000 

.1201 

.78A2 

. A 0 7 9 

.0000 

•88.0 

87.9 

-9 A. 9 

216.569 

-2.0 



0.0000 

0.0000 

.0000 

GAP 2 



GAP 2 



2A1.007 -180.0 

. A 

6 

0.0000 

0.0000 

.-.0056 

. 2.6893 

2.5571 

2.AA26 

-91.3 

-91. A 

-91. A 

210.383 

179.9 

5 

7 

0.0000 

0.0000 

-.022A 

2.A607 

2.2672 

2.0736 

-91. A 

-91.5 

-91.6 

165.528 

179,5 

6 

8 

0.0000 

0.0000 

- o 0509 

2.0803 

1.7755 

I.A556 

-91.6 

-91.7 

-91. B 

172.538 

179.0 

6 

. 9 

.. 0.0000 

. .0.0000 

. -.0855 

. 1.A601 

.1 » 12A3 

.7722 

. -91.8 

-91 .9 

-92.0 

189.967 

178. A 

6 

10 

0.0000 

0.0000 

-.1201 

.78A2 

. A079 

.0000 

-92.0 

-92.1 

85.1 

216.569 

178.0 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



.000 

8A.8 

. 7 

11 . 

.. , 0.0000 

_ .0039 

.... 0.0000__ 

. . ..000 0 

.0000 _ 

. ..0000 

177. A 

... 178 . 8 .. 

.—78. 0. 

.000 

87. A 












” * 

* 1 * “ “* “ ' ' 






IMPEDANCE DATA 


1 



GAP 

INPUT 

INPUT 

. INPUT. . 

INPUT 

. . LOAD . 

LOAD 

GAP 

. . GAP 

GAP VOLTAGE 

■ NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 



OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS 

OHMS 

VOLT DEGREES 

1 

8.358 

-371.756' 

.000060 

~ ^002689 ’ 

0.000 

0.000 

8.358 

-37 l". 756 

looo.ooo’ ’ 0.0 

2 

8.358 

-371.756 

.000060 

.002689 

0.000 

0.000 

8.358 

-371.756 

1000.000 -180.0 




, - — 


.. . - - 


. , , 





06 / 20/70 


PAGE 



INPUT POWER . = - - 

RADIATED POWER = 

WIRE LOSS = 

. .. NETWORK LOSS = .. 
RADIATION EFFICIENCY 


. 120.896 WATTS .. - 

120*095 WATTS 
.000 WATTS 

.001 WATTS . .. 

100.00 PER CENT 


EXCITATION MODE 2 


GAP SOURCES 


GAP 

EMF 

EMF 

OHM 

MICRO 

PICO 



^OLT 

DEGREES 


HENRY 

FARAD 


' 1 

1000.0000 

-0.00 

-0.0000 

-0.0000 

Infinity"- 

s'eries 

2 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

'series 


NETWORKS UNCHANGED 

0 . , .... 

1 • 

LO , ‘ 



COORDINATES 


CURRENT DISTRIBUTION" ' ' ‘ " NORMAL ELECTRIC 


... 


. . 

- 

- 



. . - 

i . 

» 

i“ 

FIELD « RADIUS 



X 

Y 

2 


AMPLITUDE 



PHASE 




WIRE 

INI 

WAVE- 

WAVE- 

wave- 

AMP 

AMP 

AMP 

DEG 

~ deg 

* D£G*" 

"volts 

DEG " 

NO 

NO 

LENGTHS 

LENGTHS 

lengths 











0.0000 

0.0000 

-.0000 

GAP 1 



GAP 1 

“ ’ 

’’ ' - - - 

121.415 

.6 

1 

1 

0.0000 

0.0000 

.0056 

.2090 

. 1 A98 

« 1 1 A2 

90.0 

90.0 

90.0 

81.062 

.0 

. 2 

2 

0 .0000 

0.0000 . . 

.022A 

1364 

.1140 _ 

.. .0975 

.. 90. 0 

. 90.0 

.. 90,0.. 

..16,653 

_«0._ 

3 

3 

0.0000 

0.0000 

.0509 

.1017 

.0835 

0O666 

90.0 

90.0 

90.0 

9.699 

.0 

3 

A 

0.0000 

0.0000 * 

.0855 

.0675 

.0512 

. 03A7 

90.0 

90.0 

90,0 

9.060 

, r. o . (11 . 

. 3 

5 

0.0000 

! 0.-0000 

'.1201 

. . . 035A 

.0183 

■' .0000 

1 ''90.0 

■ . 90 «,° 

' -90.2 , 

r .'''9.775 

-.0 



0.0000 

0.0000 ' 

.0000 

GAP 2 


1 

GAP 2 

90.0 


121.415 

.0 , , 

A 

6 

0.0000 

0.0000 

-.0056 

.2090 

. 1 A98 

.1142 

' 90.0 

90.0 

61.062 

.0 

5 

7 

. 0.0000 

. 0.0000 _ 

-.022A 

. 136A 

.. .. 1 1A0 . 

.0975 

. _ 90.0 

_ 90.0 

90,0 

.. 16.653 

"0.(, 1- 

, u . 1 

6‘ 

8 

0.0000 

1 1 0.0000 

'-.0509 

^*.1017 

.0835 ' 1 

1 ,0666 

• “'90.0 

90. O' 

90. O' ' 

' ' 9,699 

6 

9 

0.0000 

■ 0.0000 

-.0855 

'.0675 

.0512 

’ .0347 

' '90.0 

90.0 

' 90. O' 

‘ 9.060 

-.0 

6 

10 

0.0000 

0.0000 

-.1201 

. .035 A 

.0183 

.0000 

90.0 

90.0 

-90.2 

9.775 

-.0 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



261 .961 

180.0 

7 

11 

0.0000 

.0039 

0.0000 

,2090 

.1039 

.0000 

-90.0 

-90.0 

90.0 

258.857 

180.0 
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IMPEDANCE .OAT A . 


GAP 

_ ... INPUT 

. INPUT... 

INPUT 

INPUT 

LOAD 

_ .. LOAD. , 

GAP 

GAP 

. GAP VOLTAGE 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 




OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS 

OHMS 

VOLT 

DEGREES 

1 

.051 

-4784.290 

.000000 

.000209 

0.000 

0.000 ‘ 

.040 

-4784.290 

1000.000 

0.0 

2 

.05) 

-4704,290 

.000000 

.000209 

0.000 

0.000 

.040 

-4784.290 

1000.000 

0.0 





INPUT POWER 

— 

.004 WATTS 


•* 


’ 



■ 


RADIATED POWER 

~ 

.003 WATTS 









WIRE LOSS 

~ 

. . 000 WATTS 








* 

NETWORK LOSS 

2 ; 

.001 WATTS 





— — ■ 




RADIATION EFFICIENCY 

78.27 PER CENT 






n 

i 

ib. 


. ..... FREQUENCY. = 2.800Q _HC._ ; 

\ 

t 

" ' NO GROUND PRESENT ““ 7 

.. .. MAXIMUM RELATIVE.. ASYMMETRY_,IN_ THE. ANTENNA. ADMITTANCE .MATRIX IS . 0. PER.. CENT. F.OR..G.APS .2 .MO 2.. 

’ " EXCITATION MODE’ 1 ™ 


.GAP SOURCES 


.GAP... 


_ EMF. _ EHF... OHM MICRO... PICO 

VOLT DEGREES HENRY FARAD 


1 1000 . 0000 . 

2 1000.0000 


.-0.00 -0.0000 .. rO. 0000 INFINITY 

180.00 -0.0000 -0.0000 INFINITY 


_. SCRIES 
SERIES 


COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC 

FIELD « RADIUS 
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X 

Y 

z ' 


AMPLITUDE 



PHASE 





W I RE 

I NT 

WAVE- 

.. WAVE- . 

. WAVE- 

. ... AMP 

. AMP 

AMP 

... . DEG 

.DEG 

DEG 

. VOLTS 

. OEG . 


NO 

NO 

LENGTHS 

LENGTHS 

lengths 












0.0000 

0.0000 

-.0000 

GAP 1 



GAP . 1 



241.046 

.1 


1 

1 

0.0000 

0.0000 

.0071 

4.6065 

4.4361 

4.2834 

86.0 

85.9 

85.3 

217.417 

-.3 


2 

2 

0.0000 

0.0000 

.0284 

4,3065 

4.0322 

3.7396 

85.8 

85.6 

85. A 

190.730 

-1.8 


3 

3 

0.0000 

0.0000 

.0647 

. 3.7484 

3.2556 

2.7067 

85.4 

. 85.2 

85.0 

226.390 

_ -3.3 

- ■ - 

3 

A 

• 0.0000 

0.0000 

,108ft 

2.7138 

2.1122 

1 .4621 

85.0 

84.8 

84.6 

271,967 

-4.6 


3 

S 

0.0000 

0.0000 

.1529 

1.4846 

.7761 

.0000 

84.6 

84.4 

-99.3 

322.547 

-5.4 




0.0000 

0.0000 

. .0000 

. GAP 2 



GAP 2 



.. 241.046 

-179.9 

.. - ~ 

4 

6 

0.0000 

0.0000 

-.0071 

4.6065 

4.4361 

4.2834 

-94.0 

-94.1 

-94.2 

217.417 

179.7 


5 

7 

0.0000 

0.0000 

-.0284 

4.3065 

4.0322 

3.7396 

-94.2 

-94.4 

-94.6 

190.738 

178.2 


6 

. 0 . 

0.0000 

.. 0.0000 . 

-.0647 . . 

. 3.7484 

. 3.2556 ... 

2.7067 

-94.6 . 

.-94.8 . 

..-95,0 

__ 226. 398 

176.7 

- .... 

6 

9 

0.0000 

0.0000 

-.1088 

2.7138 

2.1122 

1.4621 

-95.0 

-95.2 

-95.4 

271.967 

175,4 


6 

10 

0.0000 

. 0.0000 

-.1529 

1.4846 

.7761 

.0000 

-95.4 

-95.6 

80.7 

322.547 

174.6 




0.0000 

. -.0000 

. 0.0000 .. 

GAP 3 



.GAP 3 . 



.000 

81.7 











7 

11 

0.0000 

.0049 

0.0000 

.0000 

.0000 

.0000 

176.5 

179.0 

91.6 

.000 

8G.5 



IMPEDANCE DATA 



gap 

INPUT 

INPUT 

’ "input ' 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP VOLTAGE 

0 

1 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RFSIST. 

REACT. 

RESIST. 

REACT. 

VOLT OEGREES 

L51 


OHMS 

OHMS 

MHOS 

MHOS 

.OHMS 

OHMS 

OHMS, 

OHMS 


1 

14.985 

-216.568 

.000318 

.004595 

0.000 

0.000 

„ 14.985 

-216.568 

1000.000 0.0 


2 

14.985 

. -216.568 

.000318 

. ,004595 . 

0.000 

... 0.000 . , 

. 14.985 . 

. -P16.S6R 

1000. 000. ..-180.0 ... . 


INPUT POVfCR = . . 

RADTATED POWER = 

WIRE LOSS = 

NETWORK LOSS = . 

RADIATION EFFICIENCY 


635.060 WATTS 
635.960 WATTS 
.000 WATTS 
0.000 WATTS 
= 100.00 PER CENT 


, EXCITATION MODE .,2 


i i'" 


.11 S'l II >' I ' « > 1 * 


• ’ '■ 1 1 


GAP SOURCES 


_< li|> l\M I I 
l I > 



06/20/70 


PAGE 
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GAP 

EMF 

EMF 

OHM 

MICRO 

PICO 



VOLT 

DEGREES 


HENRY 

FARAD 


l' 

i’ooo.oooo' 

’ -0.00 

-0.0000 

-o.oooo' 

INFINITY 

SERIES' 

2 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIES 


COORDINATES CURRENT DISTRIBUTION ' NORMAL ELECTRIC 

FIELD,* RADIUS 




X 

Y 

z 


AMPLITUDE 



PHASE 




WIRE 

*1 NT 

WAVE- "" 

WAVE- 

WAVE-"" 

AMP 

’""amp 

amp” 

"deg"‘ 

' ’deg" 

“ DEG ' 

VOLTS 

“deg"' 

NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 











0.0000 

0.0000 

-.'oooo' 

GAP “ l‘ 

* * 

— * — 

GAP 1 


' ' ~ * " 

120.615 

.0 

1 

1 

0.0000 

0.0000 

.0071 

.2678 

.1930 

.1483 

90.0 

90,0 

90.0 

80.232 

.0 

. 2 

2 . 

0.0000 . 

0.0000 _ 

.0284 

. ...1769 

. . .1497 

.1296 

90.0 

90,0 

90,0 

15.889 

.0 

3 

3 

0.0000 

0.0000 

.0647 

.1350 

.1126 

.0910 

90.0 

90.0 

90.0 

9.567 

.0 

3 

A 

0.0000 

0.0000 

.1088 

.0922 

.0706 

.048.- 

90.0 

89.9 

89.9 

9.551 

-.0 

3 

5 

0.0000 

0.0000 

.1529 

.0492 

.0255 

.0006 

89. 9 

89.9 

-90.5 

10.687 

-.1 



0.0000 

0.0000 

,0000 

GAP 2 



GAP 2 



120.615 

.0 

4 

6 

0.0000 

0.0000 

-.0071 

.2678 

.1930 

.1483 

90.0 

90.0 

90.0 

80.232 

.0 

5 

7 

0.0000 

0.0000 

-.0284 

.1769 

.1497 

.1296 

90.0 

90.0 

90.0 

15.089 

.0 

6 

8 

0.0000 

0.0000 

-.0647 

.1350 

.1126 

.0910 

90.0 

90.0 

90.0 

9.567 

.0 

6 

9 

0.0000 

0.0000 

-.1088 

.092? 

.0706 

,0482 

90.0 

89. 9‘ 

89.9 

9.551 

-.0 

6 

■ 10 

0.0000 

0.0000 

-.1829 

.049? 

.0255 

.0000 

89.9 

89.9 

-90.5 

10.687 

-. 1 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



263.040 

180.0 

7 

11 

0.0000 

.0049 

0.0000 

.2678 

.1332 

.0000 

-90.0 

-90.0 

-89 „ 9 

260.593 

180.0 


















IMPEDANCE 

DATA 

• 




ft 

GAP 

INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP VOLTAGE 

NO 

RESIST. 

. REACT. 

. .CONDUCT. 

SUSCEPT. . 

resist. 

.. ..REACT. 

RESIST. 

REACT. 




OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS' 

OHMS 

VOLT 

DEGREES 

1 

.151 

-3734.273 

.000000. 

.000268. 

0.000 

0.000 ‘ 

.isi 

-3734.273 

1000.000 

0.0. 

2 

.151 

-3734.273 

.000000 

.000268 

0.000 

0.000 

.151 

-3734.273 

1000.000 

0.0 


• 



INPUT POWER 


.022 WATTS 




• 





RADIATED POWER = 

.022 WATTS 

* 








WIRE LOSS 

s 

. .. .000 WATTS 









NETWORK LOSS 

= 

0.000 WATTS 









RADIATION EFFICIENCY = 

100.00 PER CENT 
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PAS': 


7 


FREQUENCY = 3.9300 KC 


• NO GPOUND PRESENT 

MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA .ADMITTANCE MATRIX IS . .O.PER CENT. FOR. GAPS. ... 2, AND . 1 


EXCITATION MODE 1 


... . GAP SOURCES 


... GAP EMF EMF OHM MICRO . PICO 

VOLT DEGREES HENRY FARAD 

. 1 1000.0000 . -0.00 ... -0.0000 . ..-0,0000 . INFINITY . .. SERIES 

2 1000.0000 180.00 -0.0000 -0.0000 INFINITY , SERIES 

O 

! 


COORDINATES ~ * CURRENT* DISTRIBUTION NORMAL ELECTRIC 

FIELD * RADIUS 




X 

Y 

z 


AMPLITUDE 


PHASE 




WIPE 

I NT . 

WAVE- 

WAVE- 

WAVE- 

AMP. 

AMP 

. . .AMP . 

.. DEG _ 

DEG 

DEG 

VOLTS 

. .DEG . .. .. 

NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 

/ 










0.0000 

0.0000 

-.0000 

. GAP 1 .. 



GAP 1 



2AS.502 

-.3 . 

1 

1 

0.0000 

0.0000 

.0100 

2A.9616 

2A.9575 

2 A. 85 00 

-10.9 

-11. A 

-11.8 

20A.171 

-26.5 

2 

2 

0.0000 

0.0000 

.0399 

2A.8A39 

2A .3238 

23.A19A 

-11, .7 

-12.3 

-12.9 

360.338 

-83.7 

3 

3 

0.0000 

0.0000 

.0908 

... 23.A221 

21.2901 

18.3365 . 

-12.8 

.-13.5 

-1A.1 

792.750 

-98. A _ . .. 

3 

A 

0.0000 

0.0000 

.1527 

18.3653 

1A.6710 

10.3A51 

-1A.1 

-1A.6 

-15.0 

12A5.P28 

-102.8 

3 

S 

o.o'ooo 

0.0000 

.2 1A6 

10.5018 

5. 5 A 96 

.0000 

-15.0 

-15. A 

156.6 

1630.639 

-105.0 



0.0000 

0.0000 

.0000 

GAP 2 



GAP 2 



2A5.502 

179.7 . , 

A 

6 

0.0000 

0.0000 

-.0100 

2A.9616 

2A.9575 

2A.8500 

169.1 

168.6 

168.2 

20A.171 

153.5 

5 

7 

0.0000 

0.0000 

-.0399 

2A.8A39 

2A.3238 

23.A19A 

168.3 

167.7 

167.1 

360.338 

96.3 

6 

8 

. 0.0000 

. 0.0000 

-.0908 

23.A221 . 

21.2901 

.18.3365 

. 167.2 

166.5 

. 165.9 

792.750 

. 81.6 

6 

9 

0.0000 

0.0000 

-.1527 

18.3653 

1 A. 67 10 

10.3A51 

165.9 

165. A 

165.0 

12A5.828 

77.2 

6 

10 

0.0000 

0.0000 

- . 2 1 A 6 

10.5018 

5.SA96 

.0000 

165.0 

16A.6 

-2,3. A 

1630.639 

75,0 



0.0000 

0.0000 

0.0000 

GAP 3 



GAP 3 



.000 

113.1 

7 

11 

0.0000 

.0069 

0.0000 

.0000 

.0000 

.0000 

-173.6 

-178.0 

-18.3 

.000 

96.3 
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IMPEDANCE .DATA 


GAP 

INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP,. VOLT AGE 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 

VOLT DEGREES 

OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS 

OHMS 


39.345 

7.545 

.024515 

-.004701 

0.000 

0.000 

•39.345 

7.545 

1000.000 6.0 

2 

39.345 

7.545 

.024515 

-.004701 

0.000 

0.000 

39.345 

7.545 

1000.000 -180.0 


INPUT POWER = 49029.722 WATTS 

RADIATED POWER = 49029.722 WATTS 

WIRE LOSS .000 WATTS 

NETWORK LOSS = ' 0.000 WATTS 

RADIATION EFFICIENCY = 100.00 PER CENT 


‘ EXCITATION MODE' 2' 


_ ... GAP SOURCES 

GAP EMF _ EMF _ ,_OHM_ MICRO _.PICO 

VOLT DEGREES HENRY FARAD 

1 1000.0000 -0.00 -0.0000 .. -0.0000 ..INFINITY SERIES 

'• 2 1000.0000 -0.00 -0.0000 -0.0000 INFINITY , SERIES 


COORDINATES ’ ' ’ CURRENT” DISTRIBUTION " ’ "NORMAL ELECTRIC 

FIELD * RADIUS 



. — 

X 

• -y - 

2 

— -- 

amplitude 


- --- - - 

"phase “ 


* * “ ‘ - 

* ' " , ™ ' ~ “ " *** ” ' ' ~ 

WIRE 

NO 

INT 

NO 

WAVE-. 

LENGTHS 

. WAVE- 
LENGTHS 

WAVE- 

LENGTHS 

. „ . AMP. 

AMP . . 

. .. amp 

„ , DEG 

deg _ 

. .. DEG. 

.. . VOLTS . 

DEG . 



.0.0000: 

0.0000 .. 

.-.0000 

GAP 1 



GAP 1 



118.245 

.0 

• 1 

I 

•o.oooo 

0.0000 

.0100 

.3832 

.2807 

.2209 

• 90.0 

90.0 

89.9 

77.674 

.0 

2 

2 

0.0000 

0.0000 

.0399 

.2618 

.2297 

.2059 

90.0 

89.9 

89.9 

' 13.403 

.3 

3 

3 

0.0000 

0.0000 

.0908 

.2137 

...... 1860 . 

.. .1557 

89.9 

89.8 

89.7 

9.011 

. .2 

3 ' 

4 

0.0000 

0.0000 

.1527 

.1575 

.1239 

.0863 

89.7 

89.7 

89.6 

11.066 

-.2 

3 

5 

0.0000 

0.0000 

0.0000 

0.0000 

.2146 

.0000 

.0880 
GAP 2 

.0462 

.0000 

G9.6 
GAP 2 

89.5 

-92.1 

13.660 . 
118.245 

-.4 

.0 .... 
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X 

Y 

Z 


AMPLITUDE 



PHASE 




WIRE 

INT 

WAVE- 

. WAVE- 

• WAVE- 

. . . AMP 

AMP .. 

. . AMP 

... DEG 

DEG 

. DEG, . VOLTS 

DEG . 

... - . „ 

NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 









4 

6 

0.0000 

0.0000 

-.0300 

. 3B32. 

.2807 . 

.2209 

90.0 

90.0 . 

89.9. 77.674 

,. .0 


r t 

7 

0.0000 

0.0000 

-.0399 

.2618 

.2297 

.2059 

90.0 

89.9 

89.9 13.403 

.3 


6 

A 

0.0000 

0.0000 

-.0900 

.2137 

.i860 

.1557 

89.9 

89.8 

89.7 9.011 

.2 


6 

9 

0.0000 

0.0000 - 

-.1527 

.1575 

. .1239 

o 0863 

89.7 

89.7 . 

89.6, . 11.066 

„ -.1 


6 

10 

0.0000 

0.0000 

-.2146 

. 0880 

.0 462 

.0000 

89.6 

89.5 ■ 

-92.1 13.660 

- .4 




0.0000 

0.0000 

0.0000 

GAP 3 



GAP 3 


266 . 266 

180.0 


7 

11 

0.0000. 

.0069 

. 0.0000 . 

.... .3832 . 

.■ .1913. .. 

.0000 

-90.0.. 

.-90.0 ,■ 

-87. 3. .,265. 689 

' 180.0 . 




- . 



- - 

.IMPEDANCE 

data 


■ - - — — 

. .... 



-• 

. GAP 


INPUT 

. inpu r ... 

INPUT _ 

INPUT 

.. . LOAD . 


LOAD 

.GAP 

GAP. 

. _GAP VOLTAGE . 

MO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RFSIST . 

REACT. 

RESIST. 

REACT. 





OHMS 

OHMS 

MHOS 

MHOS 

OHMS 


OHMS 

OHMS 

OHMS 

VOLT 

DEGREES 

1 


,746 -2609.918 

.000000 

.000383 

0.000 


0.000 

.746 

’ ’-260 9.918 

1000.000 

‘ol'o 

2 


.746 -2609.918 

.000000 

.000383 

0.000 


0.000 

.746 

-2609.918 

1000.000 

0.0 


D 

i 


INPUT POWER = 

RADIATED POWER = . 
WIRE LOSS = 

NETWORK LOSS = 
RADIATION EFFICIENCY 


.219 WATTS 
.219 WATTS. 
.000 WATTS 
0.000 WATTS 
= . 100.00 PER. CENT.. 


FREQUENCY. = .. 4.7000 HC 


• NO GROUND PRESENT’ ' 

MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX IS ,'.,.0 PER CENT FOR GAPS . 2 AND 1. 


EXCITATION MODE 1 


GAP SOURCES 



0I-; 
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GAP 

EMF 

VOLT 

EMF 

DEGREES 

OHM 

MICRO 

HENRY 

PICO 

FARAD 


I 

iqoo.oooq" 

-o.o o' 

-0.0000 

-0.0000 ’ 

INFINITY 

'series 

2 

1000.0000 

180.00 

- 0.0000 

-0.0000 

INFINITY 

SERIES 


PACT 10 


COORDINATES CURRENT DISTRIBUTION ' NORMAL ELECTRIC 

_FI£LD_ * RADIUS 




X 

Y 

2 


AMPLITUDE 



PHASE 




WIRE 

INT ’ 

WAVE-’ 

"wave- 

WAVE-’ 

AMP " 

“amp 

“ AMP 

DEG 

DEG - 

" DEG 

"volts 

DEG ~ 

NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 











0.0000 

0.0000 

-.0000 

GAP ‘l 

. 

" ” - - * 

GAP 1 

* * ' * 


241.659 

' -.4“' 

1 

1 

0.0000 

0.0000 

.0119 

5.6583 

5.8955 ’ 

6.0609 

-64.6 

-65.8 

-66.7 

181.333 

-2.9 

2 

2 ■ 

0.0000 

0.0000 

.0478 

6.0252 . 

6.1693 

6.1559 

-66.5 

-67.7 

-68.6 

52.727 

-37.8.. . 

3 

3 

0.0000 

0.0000 

.1086 

6.1443 

5.8228 

5,1726 

-68.6 

-69.7 

-70.7 

129. ?23 

-147.8 

3 

4 

0.0000 

0.0000 

.1827 

5.1763 

4.2273 

3.0263 

-70.6 

-71 .4 

-72.1 

280.201 

-158.6 

3 

S 

0.0000 

0.0000 

.2567 

3.0716 

1.6369 

.0000 

-72.0 

-72.6 

-75.7 

399.886 

-162.0 



0.0000 

0.0000 

.0000 

GAP 2 



GAP 2 



241.659 

179.6 

4 

6 

0.0000 

0.0000 

-.0119 

5.6583 

5. 8955 

6.0609 

115.4 

114.2 

113.3 

181.333 

177.1 

5 

7 

0.0000 

0.0000 

-.0478 

6.025? 

6. 1693 

6. L559 

I 13.5 

112.3 

ni.4 

52.727 

142,2 

6 

8 

0.0000 

0.0000 

-.1086 

6.1443 

5.8228 

5.1726 

111.4 

110.3 

109.3 

129.223 

32.2 

6 

9 

0.0000 

0.0000 

-.1827 

5.1763 

4.2273 

3.0263 

1 09.4 

108.6 

107.9 

280.201 

21 .4 

6 

10 

0.0000 

0.0000 

-.2567 

3.0716 

1.6369 

.0000 

108.0 

107.4 

.1 04.3 

399.886 

18.0 



0.0000 

0.0000 

0.0000 

GAP 3 



GAP 3 



.000 

99.4 

7 

11 

0.0000 

.0082 

0.0000 

.0000 

.0000 

.0000 

-176.0 

-178.6 

1 15.1 

.000 

94.0 



, 

_ _ 








- 

- -- 

- * 

... 







IMPEDANCE 

DATA 





. . . 





— - ■ 

— 

- - 

- 




GAP 

INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP VOLTAGE 

ND . 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. . 

RESIST. 

REACT.. 

RESIST. 

REACT. 


OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS' 

OHMS 

VOLT DEGREES 

1 

75.729 

159.684 

.002425 

-.005113 

0.000, 

0.000 

75.729 

159.684. 

1000.000 0.0 

2 

75.729 

159.684 

.002425 

-.005113 

0.000 

0.000 

75.729 

159.684 

1000.000 -180.0 


INPUT POWER = 

RADIATED POWER = 

WIRE LOSS ..= 

NETWORK LOSS = 
RADIATION EFFICIENCY 


4849.179 WATTS 

4869. 179 WATTS 
.000 WATTS . 

0.000 WATTS 
100.00 PER CENT 
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■EXCITATION MODE 2 


_6AP -SOURCES 


AP EMF„ 

VOLT 

-jllOOO.OOOO- 

2 1000.0000 


EMF_„ 

DEGREES 

.-b.oo_ 

- 0.00 


i OHM_ 


-0.0000- 

-0.0000 


-MICRO 

HENRY 


_PIC0. 

FARAD 


-0.0000 INFINITY- 

■0.0000 INFINITY 


.SERIES- 

SERIES 



COORDINATES ' 


CURRENT DISTRIBUTION 


NORMAL ELECTRIC 
' > FIELD a ■ RADIUS 



Jx 

1 

( 

1 

| 

Y 

Z~~ 

l 


AMPLITUDE 



PHASE 

“ 


INT 

WAVE-.’ 

WAVE- 

WAJ/Er.' 

■ -.AMP 

AMP. ., 

_ AMP 

—DEG 

■ DEG 

1 deg- 

VOLTS. 

NO' 

LENGTHS. 

lengths; 

' LENGTHS’ 

> 



! ) ' * 



1 « • 

.I... 

- 0.0000 

_ oioooo 

. ...-.0000 - 

GAP 1 



-GAP. l; 



115.530., 

1 

0.0000 

0.0000 

.0119 

.6681 

.3691 

.2817 

89.9 

89.9 

89.8 

76.627 

2 

• 0.0000 

0.0000 

.0678 

.3317 

.3021 

.2806 

89.8 

89.7 

89.6' 

10.291 

...3 

0.0000 , 

.... 0.0000. 

.1086 

.2901. 

_.2632 

.2276 

89.6 

89.6 

89.3 

8.161 

A 

0.0000 

0.0000 

.1827 

'.2300 

.1852 

.1312 

B9.3 

89.1 

89.0 

12.859 

5 

0.0000 

0.0000 

.2567 

.1338 

.0709 

.0000 

89.0 

88.8 

88.0 

17.620 


.. 0.0000 

. ..0,0000 

.0000 

GAP 2, 

* 


GAP . 2 



115.530 

6 

0.0000 

0 .0000 

-.0119 

.6681 

.3691 

.2317 

89.9 

89.9 

89.8 

76.627 

7 

0.0000 

0.0000 

-.0678 

.3317 

'.3021 " 

.’2806 

89.8 

89.7' 

89.6 

10.291 

-8 

0.0000. 

-0,00 0 0 

- -., 1086. 

.2901. 

...2632 

.2276 

89.6 

89.6 

89.3 

8.16 1 

9 

Q.0000 

. ,0.0000 

-.1827 

.2300 

.1852 

.1312 

89.3 

89.1 

89.0 

12.859 

10 

0.0000 

. o.'oooo 

-.2567 

. .1338' 

.0709 

’ .0000 

1 “'89.0 

88.8.' 

•c 88.0 

-17.620 

— . 

— . 0 . 0000 . 

_ .- 0 . 000 0 . 

0 . 00.00 _ 

'.GAP 3 . 

. __ „ |[M 


.GAP 3. 

! 1 

» 

—>269 .959 

11 

0.0000 

.0082 

0.0000 

.6681 

.2365 

.0000 

-90.1 

-90 ; 1' 

-92.0 

■271.625 


.1 

1.1 

, 8 - 

-.3 

- 1.0 

.1 - 

.1 

1.1 

.8 

-.3 

1 - 1 . 0 i > 
.180.0 _ 
179.9 «■ 


t I I <■■ I 


IMPEDANCE DATA 


INPUT 
RESIST. 
. OHMS 

2.050 

2.050 


INPUT 
REACT. 
. . OHMS 

-2136.507 

-2136.507 


INPUT 

CONDUCT. 

MHOS 

.000000 

.000000 


INPUT 
SUSCEPT. 
... MHOS. 

.000668 

.000668 


load ' 'Load ' ' gap gap 

RESIST. '"'REACT. “ ‘RESIST. REACT. 

. - OHMS , _ . .OHMS .OHMS OHMS. 

0.000 0.000 2*050 - 2136.507 

. 0.000 0.000 . „ ‘ 2.050 - 2136 . 507 , 


GAP VOLTAGE 

.VOLT DEGREES—. 

1000.000 0.0 

1000.000 0,0 -... 


21 - 
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JNPUT..POWER " • 898_WATTS_ 

RADIATED POWER = .89a WATTS 

WIRE LOSS = .000 WATTS 

NETWORK LOSS = 0.000 WATTS 

RADIATION EFFICIENCY = i~00.00 PER CENT 



' 

. 






FREQUENCY = 6.5500 MC 

• 






. ’ NO GROUND PRESENT 


’ - 

- 




MAXIMUM RELATIVE ASYMMETr’y IN THE ANTENNA ADMITTANCE MATRIX IS .0 PER CENT FOR GAPS 

2 AND 1 






EXCITATION MODE I 


GAP'SOURCES 


GAP 

EMF 

VOLT 

EMF 

DEGREES 

OHM 

MICRO • 
HENRY 

PICO 

FARAD 


1 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIES 

. .2 

1000.0000 

180.00 - 

-0.0000 

-0.0000 

INFINITY 

SERIES 


COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC 

. FIELD * RADIUS 




X 

Y 

z 


AMPLITUDE 


1 

PHASE 




WIRE 

INT 

WAVE- 

WAVE- 

WAVE- 

AMP 

AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

. DEG 

NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 









• 


0.0000 

0.0000 

-.0000 

GAP 1 



GAP 1 



241 .443 

-.3 

1 

1 

0.0000 

0.0000 

.0166 

1.0210 

1.3380 

1.6117 

-SO.S 

-61.1 

—66 • 6 

198.793 

-.8 

... , 2 

2 

_ 0.0000 _ 

_.. 0.0000 

.0665 

„„1 .5612 

_1 .9537 

.2.2450 . 

-65.8 

-71.5 

.-74.9 

107.708 

... -4.2.. 

• 3 

3 

• 0.0000 

0.0000 

.1514 

2. 2257 

2.4510 

2.4116 

-74.7 

-77.9 

-79.9 

26.500 

-36.0 

3 

A 

0.0000 

0.0000 

.2545 

2.4081 

2.1075 

1.5785 

-79.9 

-81.3 

-82.5 

78.615 

-164.9 

... 3 

5 . 

. 0.0000 

. 0.0000 

.3577 

.1.6027 

.8752 ... 

.0000 

_..~82 . 4 

-83.3 

-71.6 .. 

. 151.001 

-172.4 



0.0000 

0.0000 

.0000 

GAP 2 



GAP 2 



241 .443 

179.7 

A 

6 

0.0000 

0.0000 

-.0166 

1.0210 

1.3380 

1.6117 

129.5 

118.9 

113.4 

198.793. 

179.2 

S 

7 

0.0000 

0.0000 

-.0665 

1.5612 

. 1.9537 . . 

2.2450 

. 114.2 

108.5 

105.1 .. 

107.708 

175,8 


CT-; 
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X 

Y 

z 


AMPLITUDE 



PHASE 


• • • 





WIRE 

INT 

. WAVE- 

WAVE-. 

WAVE- 

AMP. 

amp 

.AMP„ 

OEG„ 

DEG _ 

OEG.- 

VOLTS.. 

DFG 




NO 

NO 

LENGTHS 

LENGTHS 

LENGTHS 












_ 6 

g 

0.0000 

. ,0.0000. 

-.1514 

_ .2, 2257 

... 2.4510 

,2.4116. 

105.3 . 

..102,1.. 

.100.1 _ 

26.500 . 

-144.0 




6 

9 

0.0000 

0.0000 

-.2545 

2.4081 

2.1075 

1.5785 

100.1 

98.7 

97.5 

78.615 

15.1 



* 

6 

10 

0.0000 

0.0000 

-.3577 

1.6027 

.8752 

.0000 

97.6 

96.7 

108.4 

151.001 

7.6 






, 0.0000 - 

-.oooo. 

0.0000 

_ GAP 3 



-GAP... .3 .. 



,000.. 

_92.9 




7 

11 

0.0000 

.0115 

0.0000 

.0000 

.0000 

.0000 

-179.9 

1 

. CO 

• 

; co 
. r- 
! 

! 

~-39.~5~ 

.000 

90.1 





IMPEDANCE DATA 


GAP INPUT INPUT INPUT INPUT 

NO RESIST. REACT. CONDUCT. SUSCEPT. 

. :• , OHMS OHMS MHOS .. ,MHOS___. 


LOAD LOAD GAP GAP GAP VOLTAGE 

RESIST. REACT. RESIST. REACT. 

_ OHMS OHMS OHMS _ OHMS VOLT. DEGREES... 


1 ' 622^761 75S.877 .000649 -.'000788 0.000 0.000 622.761 75S.877 1000.000 " 0.0 

2 622.761 755.877, . _ .000649 -.000788 ... 0.000 0.000 622.761 .755,877 1000.000„.-180.,0 


O 


INPUT. P.OWER =. 

RADIATED POWER = 
WIRE LOSS = 

NETWORK LOSS . = 

RADIATION EFFICI! 


1298.526 WATTS 

1298.526 WATTS 
.000 WATTS 
_ „0.000 WATTS _ 

= 100.00 PER CENT 


EXCITATION MODE 2 



GAP SOURCES 


. GAP 

EMF 

EMF 

OHM 

MICRO 

PICO 



VOLT 

DEGREES 


HENRY 

t FARAD 

• 

-- 

”To oo To "o o 6 

-"6.00 

-0.0000 

“oTooo” 

Infinity 

■ se'ries 

2 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIES 


COORDINATES ' CURRENT DISTRIBUTION NORMAL ELECTRIC 

._ , FIELD « .RADIUS 



1 06/20/70 


— 

— 

... 1 X 

Y 

z 


" AMPLITUDE 



. PHASE 


- •' 

• ■ 

WIRF 

INT 

WAVE- 

WAVE- 

WAVE- 

AMP 

AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO 

NO 

LENGTHS • 

LENGTHS 

'LENGTHS 











0.0000 

0.0000 

-.0000 

GAP I 



GAP 1 



■ 94.420 

2.4. 

r 

1 " 

0.0000 

0.0000 

.0166 

.7555 

.6306 

.5848 

88.6 

67.6 

86.5 

49.593 

5.7 

'2 

2 

0.0000 

o.oooo 

.0665 

.6653 

.7312 

.7898 

86.8 

'■85.4 

84.4 

18.519 

161.8 

3 

- 3 

0.0000 

0.0000 

. 151 A 

.8058 

.8597 

.8341 

84.4 

83.3 

82.5 

3.704. 

129.4. 

3 

A 

0.0000 

0.0000 

.25A5 

.839A 

.7314 

.5467 

82.5 

81.8 

81.2 

27.609 

-5.2 

3 

S 

0.0000 

0.0000 

.3577 

.5572 

.3047 

.0000 

81.2 

80.7 

87.5 

52.498 

-8.8 



0.0000 

0.0000 

.0000 

GAP 2 



GAP 2 



94.420 

2. 

— —— 

• 6 

' 0.0000 

0.0000 

-.0166 

.7555 

.6306 

.5848 

88.6 

87.6 

86.5 

49.593 

5.V 

’ 5 

7 

0.0000 

0.0000 

-.0665 

.6653 

.7312 

.7898 

86.8 

85.4 

84.4 

18.519 

161.8 

6' 

’ 8 

O'. 0 0 0 0 

0.0000 

-.1514 

.8058 

.8597 

‘ .8341 

84.4 

83.3 

82.5 

3.704 

129.4 

6 

9 . 

0.0000 

0.0000 

-.25A5 

.8394 

.7314 

.5467 

82.5 

81.8 

81.2 

27.609 

-5.2 

• ' 6 

10 

0.0000 

0.0000 

-.3577 

.5572 

.3047 

.0000 

81.2 

80.7 

87.5 

52.498 

-8.8 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



298.447 

179.0 

T 

. 11 

0.0000 

.0115 

0.0000 

.7555 

.3869 

.0000 

-91.4 

-91.6 

79.6 

314.509 

178.6 


PAGE 1 A 


•IMPEDANCE DATA 


1 

i 

e. 


: INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP VOLTAGE 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 


OHMS ' 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS 

OHMS 

VOLT DEGREES 

' 32.612 

-1323.209 

.000019 

.000755 

0.000 

0.000 

32.61? 

-1323.209 

1000.000 0.0 

„.32,612_. 

-1323.209 

000019 

,000755„ 

0.00 0 

0.000 

32„.612_ 

1323. 209 _ 

1000.000 0.0. 


INPUT POWER ‘ .= 37.229 WATTS 

RADIATED POWER = 37.229 WATTS 

WIRE LOSS = .000 WATTS 

NETWORK LOSS = __ 0.000 WATTS 

RADIATION EFFICIENCY = 100.00 PER CENT 




FREQUENCY" =" " 9".'l 800 Me" 



NO GROUNO PRESENT 

MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE" MATRIX IS .0 PER CENT FOR. GAPS 2 AND 1 


ST C D 
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EXCITATION MODE l 


GAP SOURCES ill 


GAP EMF. . EMF OHM MICRO PICO 

VOLT DEGREES HENRY FARAD 

I_ 10 00. 0 000 -0.00 r 0.0000 - 0.0 00 0 INFINITY SERIES 

2 1000.0000 180.00 -0.0000 -0.0000 INFINITY SERIES 


COORDINATES ' * . CURRENT ~0 1 S T R I BUT I ON~ ' NORMAL ..ELECTRIC 

FIELD * RADIUS 

X ' Y 2 AMPLITUDE ‘ 7 PHATe : ----- 

WIRE INT .. ,.WAVE-__ .WAVE-. _ .WAVE- AMP AMP.. AMP DEG DEG DEG VOLTS DEG. 


■10 

NO 

LENGTHS 

LENGTHS 

LENGTHS 





4 






0.0000 . 

.. 0.0000 

.. -.0000 

.'gap . 1 „. 



_ .GAP .1 



.241.644 

. . . -.3 

1 

1 

0.0000 

0.0000 

.0233 

1.7207 

1.1909 

.7590 

73.7 

66.3 

51.8 

216.817 

-.8 

2 

2 

• 0.0000 

0.0000 

.0933 

.8243 

.4670 

1.0055 

55.2 

-19.0 

-66.7 

166.424 

-2.6 

.3 

. ...3 

. 0.0000 

. .. 0.0000 

... ..2122 

_ .. .9767 

.. 1.8816 .. 

. 2.4397 

. -66 . 0 

r80.6 

-85.2 _ . 

106.099 

-7.2 

3 

4 

0.0000 

0.0000 

.3568 

2.4334 

2.5019 

2.0663 

-85.1 

-87.5 

-89.1 

27. POO 

-154.4 

3 

5 

0.0000 

0.0000 

.5013 

2.1057 

1.2118 

.0000 

-89.0 

-90.1 

85.9 

143.992 

-179.0 

. „ 



.... . 0.0000 

... 0.0000 

. .0000 

_„.GAP 2.. 



. GAP _ 2 



241.644 

. .179.7 

4 

6 

0.0000 

0.0000 

-.0233 

1.7207 

1.1909 

.7590 

-106.3 

-113. 7-- 

■128.2 • 

216.817 

179.2 

5 

7 

0.0000 

0.0000 

-.0933 

.8243 

.4670 

1.0055 

-124.8 

161.0 

113.3 

166.424 

177.4 

.£> 

... 8 

. . 0.0000. 

. ..0,0000. 

. -.2122 

_ _ .9767 

.1.8816 . 

... 2.4397, 

. .114.0 

99,4 

. 94.8 

106.099 

172.8 

6 

9 

0.0000 

0.0000 

-.3568 

2.4334 

2.5019 

2.0663 

94.9 

92.5 

90.9 

27.200 

25.6 

6 

.10 

0.0000 

0.0000 

-.5013 

2.1057 

1.2118 

.0000 

91.0 

89.9 

-94.1 

143.992 

1.0 



0.0000 

0.0000 

0.0000 

GAP . 3 



GAP 3 



... .000. 

. 89.3 

7 

' 11 

0.0000- 

' .0161 

0.0000 

.0000 

.0000 

.0000 

177.5 

176.5 

35.1 

.000 

87.5 


IMPEDANCE DATA' 


GAP 

NO 


INPUT 


RESIST. 

OHMS 


INPUT INPUT INPUT LOAD LOAD GAP GAP GAP VOLTAGE 

REACT. CONDUCT. SUSCEPT. RESIST. REACT. RESIST. REACT. 

OHMS .. . MHOS _ .. .MHOS ... . OHMS OHMS. OHMS .OHMS VOLT DEGREES 


1 163 .350 -557. 734 

2 . 163 . 354 -557.734 


.000484 .001651 

.000484 . .001651 


0.000 0.000 163.354 -557.734 1000.000 0.0 

0.000 0.000 163.354 -557.734 1000.000 -180.0 




9T-; 
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.INPUT POWER = 967.303 WATTS 

RADIATED POWER = 967.303 WATTS 

WIRE LOSS = .000 WATTS 

NETWORK LOSS = __ 0.000 WATTS_ 

RADIATION EFFICIENCY'S TOO'.OO PER CENT 


AVERAGE GAIN = .9189 


; PRO DUCE D„B I N A R Y ,_D ECK NO. 4 05 ' 

^CITATION - MODE 2 


. _ GAP. SOURCES 

_ 1 1.GAP EMF EMF OHM _ MICRO PICO 

VOLT DEGREES HENRY FARAD , 

I 1.1000.0000 .-0.00 .-0.0000 -0.0000 INFINITY __SERIES 

2 looo.oooo -o.oo -o.oooo ' - o . oooo"~-infinity’ ‘ SERIES' 


COORDINATES 7 CURRENT" "DISTRIBUTION . " NORMAL ELECTRIC 

FIELD * RADIUS 

~~ — Y z~ amplTtuoe PHASE : 

WIRE INT, . WAVE- WAVE- __ ..WAVE- AMP AMP AMP DEG DEG DEG VOLTS _DEG 

NO NO LENGTHS LENGTHS LENGTHS ' ' ' “ 


,. 0.0000 ... 0.0000. ,.„-.0000 GAP _1 : GAP ‘.1 142.380. 2.6 


1 

1 

0.0000 

0.0000 

.0233 

.7505 

.4439 

.2253 

86.6 

82.0 

68.3 

111.239 

4.2 

2 

2 

o.o'ooo 

0.0000 

.0933 

.3065 

.1352 

.3130 

73.4 

2.2 

-56.0 

sa.iai 

9.0 

3 . 

. .3 . 

,0.0000 

0.0000 

. .2122' 

„ .2988 

.6091 

.8029 

-54.3 

-69.5 

-74.0 

36.332 

5.0 

3 

4 

0.0000 

0.0000 

.3568 

.8005 

.8297 

.6884 

-74.1 

-76.5 

-78.1 

8.444 

-141.2 

3 

5 

0.0000 

0.0000 

.5013 

.7008 

.4044 

.0000 

-78.2 

-79.4 

96.3 

47.922 

-168.2 


. 

__ 0.0000 

0.0000 

... .0000 

... _GAP 2 



—GAP 2 



142.380 

2.6 

4 

6 

0.0000 

0.0000 

-.0233 

.7505 

.4439 

.2253 

86,6 

82.0 

6B . 3 

111.239 

4.2 

S 

7 

0.0000 

0.0000 

-.0933 

.3065 

.1352 

.3130 

73.4 

2.2 

-56.0 

S8.181 

9.0 

6 

. 8 

. 0.0000 * 

0.0000 

-.2122 

.. .2988 

.6091 

.8029 

-54.3 

..-69,5 

.-74.0. 

.. 36.332 

5.0 

6 

9 

0.0000 

0.0000 

-.3568 

.8005 

.8297 

.6884 

-74.1 

-76.5 

-78.1 

8.444 

-141.2 

6 

10 

0.0000 

0.0000 

. -.5013 

.7008 

.4044 

.0000 

-78.2 

-79.4 

96.3 

47.922 

.-168.2 



0.0000 

0.0000 

0.0000 

GAP 3 



..GAP 3 



235.769 

177.9 

7 

I 1 

0.0000 

.0161 

0.0000 

.7505 

.3637 

.0000 

-93.4 

-94.0 

111.2 

223.096 

176.6 


-17 
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- 

* 

TMPpnflNrF DATA 

" 

V* ** 


* 

-GAP. 

_ -.INPUT .. 

INPUT 

...INPUT- 

INPUT 

LOAD LOAD • 

.. .GAP 

GAP 

GAP VOLTAGE 

NO 

. RESIST. 
OHMS 

REACT. 

OHMS 

CONDUCT. 

MHOS 

SUSCEPT. 

MHOS 

RESIST. REACT. 

OHMS OHMS 

RESIST. 

OHMS 

/ 

REACT. 

OHMS 

"volt 

DEGREES 

1 

• . 2 

. 77.973 

77.973 

-1330.205 

-1330.205 

.000044 

.000044 

.000749 
.000749 ,, 

0.000 0.000 

0.000 0.000 

77.973 

77.973 

-1330.205 

-1330.205 

1000.000 

1000.000 

0.0 

0.0 ' 

• . . ' . 

,* ,* t 


- 

INPUT POWER = 87.831 WATTS 

RADIATED POWER = 87.831 WATTS 





T . 

■ - 

1> 

- . 

WIRE LOSS = .000 WATTS 

NETWORK LOSS •= 0.000 WATTS 

RADIATION EFE TCIFNCY = 100.00 PER CENT 


' 

• 

• 

• ' ' 

. ■'** *.'• : • •- 


' 


• • 

• - 

- . 

* . 

• _ . - 


AVERAGE GAIN = 


.9953 


PROOUCEO BINARY DECK NO. 






APPENDIX D 

RADIATION PATTERNS FOR 
DIPOLE ALONE ON SATELLITE 


Pattern in a single principal plane is 
sufficient. See Appendix B for further 
discussion. 



FIGURE D ~ i 


FREQUENCY (MHZ) 
V-ANT. LENGTH (FT) 

rvPPA w BAlA ^CED 

DB MAX "VZ-1 
DB MIN -/7_.q 


o ZCZ-Z.Z0 
DX POLE ALONE 



zf 


THETA 



X 


FIGURE D - 2. 

FREQUENCY (MHZ) . 2 O 2 - 2-2 O 
V-ANT. LENGTH (FT) DIPOLE A L ONE. 
MODE ’'MBAtANCR- 
DB MAX +2.7 
DB MIN — 17.3 


D-2 




FIGURE 


U>~ o 


FREQUENCY [MHZ! Z.80 
V-ANT. LENGTH (EFJ dipol£ 

MODE BALANCED 

DB MAX + 2- ,5" 

DB MIN - 17, S 


A UO i\i E. 



theta 



FIGURE D'~' 4 - 


FREOUENCY {MHZ} 
V-ANT. LENGTH fEQ 
MODE unbalanced 
DB MAX +Z*S 
DB MIN - n.5 


2.80 

DrPOLE ALO 


ME- 





FREQUENCY (MHZ) 3.93 

V-ANT. LENGTH (FT) pole. Auo/JS. 

MODE BALANCED 

DB MAX 9“ 2 ,7 
DB MIN -17.3 


THETA 



RGUR5 D - 6 

FREQUENCY (MHZ) 3,73 

V-ANT. LENGTH (FT) DIPOLE ALONE 

MODE unbalanced 

D3 MAX H-a.7 

D8 MIN -J7.3 


D-6 


FIGURE 


D- 7 


FREQUENCY (MH3 4.7 0 

V-ANT. LENGTH {FT} Dx POLE ALONE 

MODE BALANCED 

DB MAX. 4 Z.7 



FIGURE S 

FREQUENCY {MHZ} 4.7 0 

V-ANT. LENGTH [FT} ox eouE LOME. 

MODE UNBALANCED 

DB MAX +2.7 

DB MIN - 17.3 


■ D-8 







X 



HSU RE D ~ I & 

FREQUENCY {MH2J 6.55 

V-ANT. LENGTH (FT] DIPOLE A LOME 

MODE unbalanced 

DB MAX +Z*Q 

DB MIN -J 7. a 


. D-10 






X 



figurs D — ) 2 - 

FREQUENCY 9.18 

V-ANT. LENGTH |FTS Dr poU A LON a 

MODE UNBALANCED " 

DB MAX -M-,4 
DB MiN -15.G 


D-12 



NOTE 1: 


NOTE 2: 


APPENDIX E 

CURRENT DISTRIBUTIONS 
FOR ORTHOGONAL DIPOLES 


See Appendix A for discussion 


Wires 1 through 6 represent the driven dipole, 
7 through 9 the parasitic dipole. 

Excitation mode 1 in this listing is the 


unbalanced mode 
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" ANTENNA/SCATTERING PROGRAM WIRA 


' ' ' " ‘ " ««#«««»«#* 

TCI .2236 • NASA ORTHOGONAL DIPOLES ' INTERPOLATION SCHEME 1 

NUMBER OF WIRES 9 

THE X-Z PLANE IS A MAGNETIC PLANE 
, - WIRE CONDUCTIVITY INFINITE 







WIRE COORDINATES IN 

FEET AND WIRE 1 

RADII IN INCHES 



NO 



XI 

Y1 

Z1 

RADI 


X2 

Y2 

Z2 

RAD2 

INTERVALS 

1 

GAP ' 

-1 

-0.0000 

-0.0000 

-0.0000 

.250000 


-0.0000 

-0.0000 

5. 0000 

.250000 

1 

2 



-0.0000 

-0.0000 

5.0000 

.250000 


' -0.0000 

-0.0000 

15.0000 

.250000 

1 

3 



-0.00Q0 

-0.0000 

15.0000 

.250000 


-0.0000 

-0.0000 

61.5000 

.250000 

3 

4 

GAP 

2 

' -0.0000 

-0.0000 

-0.0000 

' .250000 


■ -0.0000 

-0.0000 

-5.0000 

.250000 

1 

5 



-0.0000 

-0.0000 

-5.0000 

.250000 


-0.0000 

-0.0000 

-15.0000 

.250000 

1 

6 

“ 

* 

-0.0000 

-0.0000 

-15.0000 

.250000 


-0.0000 

-0.0000 

-61.5000 

.250000 

3 

7 

GAP 

3 

-0.0000 

-0.0000 

-0.0000 

.250000 


-0.0000 

5.0000 

-0.0000 

.250000 

1 

8 



-0.0000 

' 5.0000 

-0.0000 

'.250000 


' " ■ -0.0000 

15.0000 

-0.0000 

.250000 

1 

9 


• 

.-0.0000 

15.0000 

-0.0000 

.250000 


-0.0000 

61.5000 

-0.0000 

.250000 

3 





* . -- 

. „ . .... . 

FREQUENCY 

= 

2.2000 HC 

« 








* * 

* ’ ’■* ' 

NO GROUND 

PRESENT 

“ * * * 





MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX IS .0 PER CENT FOR GAPS 2 AND I 


EXCITATION MODE 1 





GAP SOURCES 

« 


GAP 

EMF 

EMF 

OHM 

MICRO 

PICO 

. 


VOLT ' 

DEGREES'" 


HENRY 

■ ‘ FARAD 


1 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIES 

2 

1000.0000 

-0.00 

-0.0000 

-0.0000 

INFINITY 

SERIES 
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coordinates current distribution normal electric 

' FIELD * RADIUS 




X 

Y 

z 


AMPLITUDE 


* 

PHASE 




WIRE 

I NT 

WAVE- 

WAVE- 

WAVE- 

AMP 

'AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO 

NO . 

LENGTHS 

LENGTHS 

LENGTHS 

- 

- . 

.. . 








0.0000 

0.0000 

-.0000 

GAP 1 



GAP 1 



144.123 

.0 

1 

1 ’ 

.0.0000 

0.0000 

.0056 

1.3631 

1.2850 

1 .2195 

90.0 

90.0 

90.0 

122.693 

-.0 

2 

2 

0.0000 

0.0000 

.0226 

1.2316 

1 . 1 266 

1.0241 

9 Q . 0 

90.0 

90.0 

88.75B 

-.0 

3 

3 

0.0000 

0.0000 

.0509 

1.0286 

.8716 

.7100 ' 

90.0 

90.0 

89.9 

87.951 

-.0 

3 

A 

0.0000 

0.0000 

.0855 

.7128 

.5661 

.3734 

89.9 

89.9 

89.9 

93.717 

-.0 

3 

5 

0.0000 

0.0000 

.1201 

.3795' 

‘ v "'.1967 

.0000 

89.9 

89.9 ' 

' -90.3 

104.797 

-.1 



0.0000 

0.0000 

.0000 

GAP 2 

' 


GAP 2 



144.123 

.0 

A 

6 

0.0000 

0.0000 

-.0056 

1.3631 

" ‘1.2850 

1.2195 

90.0 

90.0 

90.0 

122.693 

-.0 

5 

7 

0,0000 

0.0000 

-.0226 

1.2316 

1.1266 

1.0241 

90.0 

90.0 

90.0 

88.753 

-.0 

ft 

8 

0.0000 

0.0000 

-.0509 

1.0286 

.8716 

.7100 

90.0 

90.0 

89.9 

87 .951 

-.0 

6 

9 

0.0000 

0.0000 

-.0855 

.7128 

.5661 

.3734 

89.9 

89.9 

89.9 

93.717 

-.0 

6 

10 

0.0000 

0.0000 

-.1201 

.3795 ' 

.1967 ' 

.0000 

89.9 

' 89.9 

-90,3 

104.797 

-.1 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



144.123 

-180.0 

7 

n 

0.0000 

,005ft 

0.0000 

1.3631 ' 

1.2850 ' 

1.2195 

-90.0 

-90.0 

-90.0 

122.693 

180.0 

8 

12 

0.0000 

.0226 

0.0000 

1.2316 

1.1266 

1.0241 

-90.0 

-90.0 

-90.0 

88.753 

'180.0 

9 

n 

0.0000 

.0509 

0.0000 

‘1.0286 

.8714' 

.7100 

-90.0 

-90. '0 

-90.1 

87.951 

180.0 

? 

1 A 

0.0000 

.0855 

0.0000 

.7128 

.5461 

.3734 

-90.1 

-90.1 

-90.1 

93.717 

180.0 

9 

IS 

0.0000 

.1201 

0.0000 

.3795' 

.1967 

.0000 

-90,1 

-90.1 

89.7 

104.797 

179,9 


IMPEDANCE' data 


GAP 

INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 

GAP 

GAP VOLTAGE 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 


. 


OHMS 

ohms. 

MHOS 

MHOS 

OHMS,.. 

OHMS 

OHMS 

OHMS 

VOLT 

DEGREES 

1 

.408 

-733.652 

.000001 

.001363 

0.000 

0.000 

.408 

-733.652 

1000.000 

0.0 

2 

.408 

-733.652 

.000001 

.001363 

0.000 

0 . 000 * 

.408 

-733.652 

1000.000 

0.0 





INPUT POWER 


1.516 WATTS 









RADIATED POWER 

= 

1.516 WATTS 






WIRE LOSS = .000 WATTS 

NETWORK LOSS' =‘ ” 0.000 WATTS 

RADIATION EFFICIENCY. = 100.00 PER CENT 
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.06/23/70 



FREQUENCY =>■> -2.'8000-MC nun..) 


( Kit ■* 1 1 • | • i i • ; / 

* t - i i , '• r - > . » * » , 


’ 1 t » M 4 

NO GROUND PRESENT 


MAXIMUM RELATIVE ASYMMETRY IN ‘THE ANTENNA ADMITTANCE MATRIX IS 


.0 PER CENT FOR' GAPS ’’ 2 AND 


w 

I • 
u> 


GAP 


1 lOOO.'OOOO 

? 1000.0000 


»'■ I 

’ V. ■ ■' 

•EXCITATION MODE 1 i 

■ . i < 


i . 

. u 

'• I , 'I 


•1'i.ft f! 

>M.n 

ill . ri i* 


A 

>l> , l)_ 


* , 1 • if l > • 

-• ' ' ~\' w gap'sources >•. 

■ ' 'J 4 ‘ - I _ <] 

1 t . ' l >'!.') 

EMF EMF ’ OHM .MICRO ■ PICO,- . ,■ 

VOLT 1 DEGREES'. HENRY FARAD .. 

‘ 1 ' , > i , 

-0.00 -0.0000 -0.0000 INFINITY , j( ,, ■ SERIES 

-0.00 -0.0000 -0.0000 INFINITY- .’.i . -,'SERIES 

4. 4, • 4 . , 

’ ’ • ’ 1 ... ( ,4,4 , 


1 . 1 1 


4 I ” 

.1 . 


t. t 

-4 ' 1 


* ! 

. . f 

■ i 1 n 

• \ I ■ f 


COORDINATES CURRENT DISTRIBUTION NORMAL ELECTRIC 

FIELD * RADIUS 




X 

Y 

.... 2 - - 


AMPLITUDE- 

1 1 • 


PHASE 




WIRE 

I NT 

wave- 

WAVE- 

WAVE- 

' AMP " 

AMP ' 

' AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO' 

NO 

l'e'Higths 

LENGTHS 

LENGTHS 

. • r « 

* « * i * n r 

1 / 4 ‘ 

M 

1 OA«) 

r, 

ft" 

lift" 

i ■ i 



0.0000 

0.0000 

-.0000 

GAP '1* 

4. •• 

* 

1 t ‘ 1 . 
,GAP 1 

»■ ■ i 

I . "! 

,1A.A.383 


1 

1 

0.0000 

0.0000 

.0071 

2.2008 

2.1003 

2.01A0 

89.8 

89.8 

. 89.8 

125. All 


2' 

2 

D'.'OOOO 

■ ’ 0.0000 

. 1 V028A 

2. '0297 • 

1.88AB 

■1.7362 

1 1 ..89.8 

89.8,, 

a n 89.8, i 

,9,8.651 

M (1 J T • 

3 

3 

0.0000 

0.0000 

. 06A7 

1 . 7 A 2 1 ' ’ 

1.5009 

1 .2396 

n , 89’. 8 

89.8 

. 89.8 . 

.'109.175 


3 

A 

0.0000 

0.0000 

.1088 

1 .2AA0 

.9631 

.6636 

89.8 

89.8 

89.7 

126.085 


3 

5 

0.0000 

0.0000 

.1529 

. 67AA 

.3513 

.0000 

89.7 

89.7 

-90.8 

1A6.528 

- ♦ 



0.0000 

0.0000 

.0000 " 

' ‘GAP’ ■ 2 ” 


l . 

GAP" 2; 

, 


1AA.383 

- » 

A 

6 

0.0000 

„ 0.0000 

-.0071 ‘ 

‘■2.2008 ■■ 

'2. 1003 

2.01A0 

• ■ 89.8, • 

, 89.8 

89.8 

125. All 

- » 

5 

7 

0.0000 

0.0000 

- . 028A 

2/0297 

1.88A8 

1.7362 

-- i 89.8 

89.8 

89.8 

98.651 

- ♦ 

6 

8 

0.0000 

0.0000 

- . 06A7 ‘ 

1.7A21 

1.5009 

1.2396 

•■■ 89. 6-- 

89.8 

89.8 

109.175 

-• 

6 

Q 

• 0.0000 

0.0000 

-.1 088 • 

1.2AA0 ‘ 

‘ V9631 

.6636 

<89.8 • 

. 89.8 

89.7 

126.085 


6 

10 

. 0.0000 

0.0000 

-.1529 

. 67AA ‘ 

.3513 " 

.0000 

89.7 

89.7 

-90.8 

1A6.^28 

-♦ 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



1AA.383 

180# 

7 

11 

0.0000 

.0071 

0.0000 

2.2008 

"2.1003 

2.01A0 

-90.2 

-90.2 

-90,2 

125. All 

iao. 

A 

1? 

0.0000 

. 028A 

0.0000 

2.0297 

I.88A8 

1.7362 

-90.2 

-90.2 

-90.2 

98.651 

180* 

9 

n 

0.0000 

• 06A7 

0.0000 

1.7A21 

1 .5009 

1.2396 

-90.2 

-90.2 

-90.2 

109.175' 

179. 


\£oootJf'0>-'OoocJ ro »— o*o 
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X 

Y 

Z 


AMPLITUDE 



PHASE 




WIRE 

INT 

WAVE- 

WAVE-’ 

WAVE- 

AMP 

AMP ‘ 

AMP 

DEG 

DEG 

DEG 

• VOLTS 

DEG 

NO 

NO 

LENGTHS 

LENGTHS 

, LENGTHS 


... . 







9 

1 A 

0.0000 

.1088 

0.0000 

1.2AA0 

’ ' v9631- - 

.6636 

","-90'. 2 

-90.2 

-90.3 

126.085 

179.8 

9 

IS 

0 .0000 

.1529 

0.0000 

. 6744 

.3513 

.0000 

-90.3' 

-90.3 

89.2 

146. S28 

179.7 


. _ ■ ) ii 

•• •• l • ■ I • i • i • ' n •'< l ' ' l i ■ • • < t ' I", •/“•<» ' 

•" '‘impedance DATA . ; 


GAP 

INPUT 

INPUT 

INPUT 

INPUT 

• • ’ LOAD 

■' LOAD 

GAP 

GAP • 

GAP VOLTAGE 

NO 

RESIST. 

REACT. 

CONDUCT. ' 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 



OHMS 

OHMS 

MHOS 

MHOS. 

OHMS 

OHMS. 

OHMS 

OHMS 

VOLT DEGREES 

1 

1.217 

-454.389 

.000006 

.002201 

0.000 

0.000 

1.217 

-454.389 

1000.000 0.0 

2 

1.2)7 

-454.389 

'.000006 

.002201 

0.000 

• ' 0.000 

1.217 

-454.389 

1000.000 0.0 


• INPUT POWER = IH'787 WATTS" ! ' ■' 

'RADIATED P0WER'=“ '11.787 WATTS ' *'• 

WIRE LOSS = .000 WATTS 

-NETWORK LOSS' = • " '.*'0.000 WATTS < " * M ", 

i • ■ RADIATION EFEICIENCY = 100.00 PER CENT 1 ‘ ‘ “ 

* * ** ' » 

t 



FREQUENCY =' *»m '3«;9300' MC 1 


■ i f p* i< 
» r ( i 1 1 •« % 


• * ** * 
NO GROUND PRESENT 


MAXIMUM RELATIVE ASYMMETRY 


IN THE ANTENNA ADMITTANCE MATRIX IS 


• 0 PER CENT FOR GAPS 2 AND 1 



. •/.. X 

/. 7 ’ 

)•_ 


•• 1 ’ i 


1 A A . ' 

•\ 1 

, 11 


r* ■ r *| 

» • . lit *> 1 

’ „ II 1 /, M 


#»;.» _ t\ 

! *' • . A 

l l 

■ » 

1 * «* „ * * . 

p\ # 1 

EXCITATION 

MODE/ 1 .’ 

" 1 . u "M , " 

*\‘\ m t\ 

<*i\ . 

* i 1 


»< • I 

1 '/ • 

' ’ 

f * 

'n f t n t\ 1 . •; 

I > 1 <**• » 

j; ' , '1 

i * i * 

1 t\ • 4 t 
\ * 

/•* 

. i 

• >1 . » M 

• 

■*** 

ll * J 

* *. 1 

. *• 

\ *, * 

\ !• * , * 

, , 

l 

f' 

«■ ‘ • • • . ' *• 1 
•1 • * ‘ * '* 

1 

GAP SOURCES?- ’ -'V “ 

» t * '.ill 1 

i;' » . ri n H . " 

_ ii <■'> , ", 

*r» . 

*• r , i* 

,» , 

1 \ 
\ \ 

- . 1 ’ 
t * l 

W " t ' 

GAP' . EMF 1 

t ■ ’ 

' EMF 

» A » 

' : OHM 

• 'll, 

.MICRO 

.... PJCO'"'. - 

. ‘t 

f ( * 

1 0 ■ ' 
\ ** U 

f 1 

. 1 

, , . VOLT • 

DEGREES 


HENRY 

" FARAD • 

* * » 

1 • . 


„ 1 

1 '* ■ 

i . 

• 


. i. > > 


1 . 


» l\* l» 

1 ' 1000.0000 • 

- 0.00 

” -ol/oooo 

- 0.0000 

INFINITY ' 

■ • " SERIES 

1 

«* 

2 1000.0000 

- 0.00 

- 0.0000 

- 0.0000 

INFINITY 

• SERIES 


' t 
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COORDINATES 


CURRENT DISTRIBUTION NORMAL ELECTRIC 

FIELD * RADIUS 


td 

i 

ui 




X 

Y 

z 

• 

'AMPLITUDE 

• . 

PHASE 




WIRE 

INT 

WAVE- 

WAVE- 

WAVE- 

' amp" 

' AMP" 

AMP 

DEG 

DEG 

DEG 

' VOLTS 

DEG 

NO 

NO 

’ LENGTHS 

LENGTHS 

LENGTHS __ 



-j, - ... «... 



, 







0.0000 

0.0000 

-.0000 

GAP 1 



GAP 1 



150.041 

-.3 

1 

1 

0.0000 

0.0000 

'.0100 

19.2405 

19.0660 

18.8540 

82.4 

82.3 

82.3 

185.657- 

-2.7 

2 

2 

0.0000 

0.0000 

.0399 

18.8808 

18.3213 

17.5173 

82.3 

82.2 

82.1 

327.119 

-5.9 

3 

3 

0.0000 

0.0000 

.0908 

17.5372 

'15.8185 

13.5468 

82.1 

82.0 

82.0 

619. 6S1 

-7.2 

3 

4 

0.0000 

0.0000 

.1527 

13.5829 

10.8077 

7.5975 

• 81 .9 

81.8 

81.8 

929.372 

-7.8 

3 

5 

0.0000 

0.0000 

.2146 

7.7216 

4.0733 ' 

,0000 

81.7 

81.6 

-100.4 

1198.957 

-8.3 



0.0000 

0.0000 

.0000 

GAP 2 

* 


GAP 2 



150.041 

-.3 

4 

6 

0.0000 

0.0000 

-.0100 

19.2405 

19.0660 

18.8540 

82.4 

82.3 

82.3 

185.657 

-2.7 

5 

7 

0.0000 

0.0000 

-.0399 

18.8800 

18.3213 

17.5173 

82.3 

82.2 

82.1 

327.1 19 

-5.9 

6 

a 

0.0000 

0.0000 

-.0908 

17.5372 

15.8185 

13.5468 

•82.1 

82.0 

82.0 

619.651 

-7.2 

6 

9 

0.0000 

0.0000 

-. 1527 

13.5829 

10.8077 

7.5975 ' 

81.9 

81.8 

81.0 

929.372 

-7.8 

6 

10 

0.0000 

0.0000 

-.2146 

7.7216 

4.0733 

.0000 

' ' 81.7' 

' 81.6 

-100.4 

1198.957 

-8.3 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



150.043 

179.7 

7 

11 

0.0000 

.0100 

0.0000 

19.2405 

19.0660" 

18.8540 

-97.6 

-97.7 

-97.7 

185.657 

177.3 

a 

1? 

0.0000 

.0399 

0.0000 

18.8808 

18.3213 

17.5173 

-97.7 

-97.8 

-98.0* 

-97.9 

327.119 

174.1 

9 

la 

0.0000 

.0908 

0.0000 

17.5372 

15.8185 

13.5468 

-97.9 

-98.0 

619.651 

172.8 

9 

14 

0.0000 

.1527 

0.0000 

13.5829 

10.8077 

7.5975 

-98.1 

-98.2 

-98.2 

929.372 

172.2 

9 

15 

0.0000 

.2146 

0.0000 

' 7.7216' 

' 4.0733 ' 

.0000 
1 P w. 

-98.3 

n i" 

-98.4 

79.6 

1198. 957 

171.7 


' IMPEDANCE' DATA ' " 

• , . • , - i < i . 


GA'P 

INPUT 

INPUT 

INPUT 

INPUT 

LOAD 

LOAD 

GAP 1 

’ ' GAP 

‘"G'AP VOLTAGE 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 



OHMS 

OHMS 

MHOS 

MHOS 

OHMS 

OHMS 

OHMS 

OHMS 

VOLT DEGREES 

. 1 

6.894 

-51.515 • 

.002552 

.019070 

" ’ ' o.'ooo "' 

’ 0.000 

6.894 

-51.515 

1000.000 0.0 

2 

6.894 

-51. £15 

.002552 

.019070 

0.000 

0.000 ‘ 

' 6.894 

-51.515 

1000.000 0.0 


INPUT POWER ,= 

RADIATED POWER '= 

WIRE LOSS = 

NETWORK LOSS 
RADIATION EFFICIENCY 


5104.201 WATTS 
'5104.201 WATTS 
.000 WATTS 
0.000 WATTS 

i oo ! o'6' per ccMf*’ 

• 1 I / P '.!• i \ 

•\ * ”1 I **» 


■il I* r i A 


UCI3 L3 
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& 


FREQUENCY. = . 4.7000 MC 


NO GROUND PRESENT 

MAXIMUM RELATIVE ASYMMETRY IN THE ANTENNA ADMITTANCE MATRIX IS .0 PER - CENT FOR GAPS 2 AND 1 


EXCITATION MODE 1 


GAP SOURCES ' ", 


GAP 


EMF . EMF_ OHM MICRO . PICO. 

VOLT DEGREES ' ' ™ HENRY ~ . FARAD 


t=3 

l 


1 1000.0000 ,‘'-0.00' “'-0.0000 , -O.OOOO' "INFINITY 

2 1000.0000 . .. -0.0.0, _ -0.0000 . -O.OOOO INFINITY, 


, .SERIES 
/..SERIES . 


COORDINATES 


CURRENT DISTRIBUTION NORMAL ELECTRIC 

FIELD * RADIUS 




X 

- y ■ 

2 - 


"AMPLITUDE, 

... 


PHASE 




WIRE 

INT 

WAVE- 

VIAVE- 

WAVE- 

'amp' 

' AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO 

NO 

LENGTHS 

, LENGTHS 

LENGTHS 


, . » * * II 

) n A u 

/.Al' 


i M* 

, • * > i> 



OiOOOO 

b!o 000 

-."oooo 

"gap! ’.1 

1 • 1 f ■ 

r < 

'.GAP 1 

'-l 1 - 

1 1 ‘ ' ’ 

fi 

f 1,42.278 

“.•.1 1 

1 

1 

0.0000 

0.0000 

.0119 

' 4.2263" 

"""4.3786 

"4.4809 

-84.9 

-85.1 

-85.2 

102.462 

- • 9 

2 

2 

0.0000 

. 0.0000 

.0478 

4.4568 

4.5331 

,4.5015,, 

,.,-95-2 

-85.4 „ 

-85.6, 

. 10.969, 

,,-730.6,, 

3 

3 

0.0000 

' 0.0000 

.1086 

'4.4968 

4.2416 

3.7575, 

-85.. 6 

-85.8 ' 

-86.1 

* 96.354. 

-173.1 

3 

'4 

0.0000 

0.0000 

.1827 

3.7646 

3.0706 

2.1970 

-86. 3 

-86.3 

-86.5 

204.105 

-175.5 

3 

5 

0.0000 

0.0000 

.2567 

2.2329 

1.1907 

.0000 

-86.6 

-86.8 

-87.9 

290.692 

-176.6 



0.0000 

0.0000 

.0000,.,, 

..MpAP. 2,. 


*. i ■ .* 

„?AP. 



142.278 

-.1 

4 

6 

0.0000 

0.0000 

-.0119, 

. ,4.2263 , 

. ", 4.3786' ' 

4.4809 

„.-84.?,_ 

-85.1 

-85.2 

102.462 

-.9 

5 

7 

0.0000 

0.0000 

-.0478.,, 

! 4.4568 

4.5331 

4.5015 , 

-85.2, 

-85.4 

-85.6 

10.969 

-30.6 

6 

a 

0.0000 

0.0000 

-.1066 

4.4963 

4 . 24,1 6 

3.7575, 

-85.6, 

-"85.8 

-86.1 

96.354 

-173.1 

6 

9 

0.0000 

0.0000 

-.1827 

3.7646 ' 

. 3,. 0706 

2,1970 

, -86.1 

,-86.3 

-86.5 

204.105 

-17S.5 

6 

10 

0.0000 

0.0000 

-.2567 

2.2329 

1,1907 

.0000 

-86.6 

-86.8 

-87.9 

290.692 

-176.6 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



142.278 

179.9 

7 

n 

0.0000 

' .0119 

0.0000 

4.2263 

4.3786 

4.4809 

95.1 

94.9 

94.8 

102.462 

179.1 

a 

12 

0.0000 

. 04 7R 

0.0000 

4.4568 

4.5331 

4.5015 

94.8 

94.6 

94.4 

10,969 

149.4 

9 

13 

0.0000 

. 10B6 

0.0000 

4.4968 

4.2416 

3.7575 

94.4 

94.2 

93.9 

96.354 . 

6.9 
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X 

Y 

Z 



"AMPLITUDE “ 7* 


PHASE 




WIRE 

INT 

WAVE- 

WAVE- 

WAVE-’ 

"■ AMP' 

AMP " AMP ’ 

DEG 

deg 

DEG 

VOLTS 

DEG 

NO 

NO 

LENGTHS 

LENGTHS 

'LENGTHS 

, . . , 

. . . , 


, 




• 9 

14 

0.0000 

.1827 

0.0000 

3.7646 

376706'' 2.19’70' ln ” 

9’i'. 9 

93.7 

93.5 

204.105 

4.5 

9 

15 

0.0000 

.2567 

0.0000 

2.2329 

1.1907 .0000 ’ 

93.4’ 

93.2 

92.1 

290.692 

3.4 


i'll 1 »M ' ’ iff 



’ * ’ ‘ 

• • • > • 1 * 

f ..-r . « * l » 

« M *■»■•»*«• 

t f * - f , , t .< ■ • t \ H * | 

^ t\ !•* i*' 1 1 * 1 r 

f r ' ' k '* 

* * 






• IMPEDANCE DATA 


* 


GAP 

INPUT 

INPUT 

INPUT 

INPUT 

' " ’ ‘lloAb ’ LOAD 

GAP 

GAP 

GAP VOLTAGE 

NO 

RESIST. 

REACT. 

CONDUCT. 

SUSCEPT. 

RESIST. REACT. 

RESIST. 

REACT. 

- 


OHMS 

OHMS 

MHOS 

MHOS 

OHMS OHMS 

OHMS 

OHMS 

VOLT DEGREES 


1 21.164 235.666 

2 21.164 ' 235.666 


.000378 -.004209 0.000 0.000 

.000378 ‘ — . 000209 ' ' ' 0 '.bOO ' ' " 0.000 


21.164 235.666 * 1000.000 0.0 

21.164 235.666 1000.000 0.0 


M 

I 

-J 


' "INPUT POWER '= 756 1 0'4‘6 WATTS''"' 1 

RADIATED POWER = ” 75’6.046 WATtS"”' 

WIRE LOSS = _ .000 WATTS 

‘ '' ■’ '“NETWORK LOSS tf.'OO'O V)A'tYS’ iv 

RADIATION EFFICIENCY = 1 00 1 00 ’ PER ' CENT ' / 


FREQUENCY 


" 6iS^00 


M'l 


UMOff/M j r r 'if IM r 

' r | » * m f • / ‘ t r 1 1 * ’ 


NO GROUND PRESENT 

. \ l • \t\ **{•*/' * •” A“) - • - ** » 

MAXIMUM ‘RELATIVE AS , YMMEtPY" , IN , ‘ THE ANTENNA ADMITTANCE MATRIX IS 


f, l MV 


h’ < , * 


f>t i; 


Vf»f \\ 


•0 PER CENT FOR GAPS 2 AND 


M . .1 •'•r , 


U , • : T i 
i\ . • * l '» 


• t 


1 * I 


*> •% #» ' M 

, f'Wl* 1) 

I t » 1 


/ 

ft n ] 

f 1 

^ 1* I • M 

V'* ’ 

* /, . •* ; 't 

/, ^ /, '» <■.-» 

. n a . - m -, 

r i , II '* M l 

- ' *« *” 


EXCITATION 

MODE" 


l <|M. } 

J»l " 

• v, - T v f f 

/ ' *. * • 

’ . r . t s * 

' • ‘ r » 

'( ‘in »• 

5 * ' 

1 .... 

i ■ • 

• . ] , •'» 

Mi, 1 * •* , 

*] M'"'' 

. - ” 

- - ‘ 

* « i 

, IJ'IM 1 

* M r . * , 

M t t > 

. 1 ' M 

t, • , ‘ 


• 

Ml .• 

■» . r ■ •• 

i f|/ 

.»*! 1 ' P " 

■ * ” •< *1 

' GAP 'SOURCES"' 1 '” 

' J ’ . » 1 * . 

*n m \ 

* ' . . ’ .M '1 | 

‘f v 

. ! i \ 

/,■ „ V* r ,*» 

...... . , . 

v . t 


! ! GAF ! 

'emf 

’ 'EMF 

■ • ■; OHM 

’MICRO 

»PICO • 


VOLT 

M t 

DEGREES 


■ ' HENRY 

FARAD ■ 

M 1 

• ....j 

1000.0000 

-0.00 

-o.'oooo 

‘ •-0.0000 

'INFINITY' 1 

2 

1000.0000 

-0.00 

-0.0000 

■ -0.0000 

INFINITY 1 


l a m » ♦ i 

’• *\'i . '> | «’ . *'*'» -VI 

'’#* . 1 ')•**. * ,/» - l / > \ 

<;<•, _ i, ,'n ■ i • \ . ' / . 1 

•»" . 



' ■■ ‘ « ’ U *. •> 


'’'■•''SERIES 1 

' -'SERIES • 
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nr <■ • • vn* ’ *: n* 


COORDINATES " " 


CURREWt DISTRifeUTION’ ’’ ‘’'- r NORMAL’ ELECTR IC 

‘ ; *' ‘ ’ FIELD * RADIUS 




X 

y 

z 


AMPLITUDE 


- 

PHASE 




WIRE 

INT 

WAVE- 

WAVE- 

WAVE- 

AMP 

'amp*“ 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 

NO 

NO 

■LENGTHS 

. LENGTHS 

LENGTHS _ 



t *•*—'» r * -rr 

'* » * r 




• 





0.0000 

0.0000 

-.0000 

GAP 1 



GAP 1 

- 


143.740 

-.0 

1 

1 

O.’OOOO 

0.0000 

.0166 

.4162 

.6340 

.8098 

-69.4 

-76.7 

-79.8 

117.130 

-.4 

2 

2 

o'.'oooo 

■‘b.'oooo 

'.'0665 

.il4\ 

1.0161' " ' 

1 • I960 

' '-^.3 

-82. 3’ 

■'-84.0 

'6^.041 

‘-2.6 

• 3 

3 

0.0000 

0.0000 

' ' .1514 

' if. 1 848' 

1.3329 ’ 

1.3296 

' r -84.0 

-8S. V 

' ’-86.9 ' 

* 14-.90S 

-19.2 

3 

4 

0.0000 

'0.0000 

.2545 

1.3285 

1.1748 

.8874 

" -87.0 

-87. '9 

-88.7 

41.683 

-173.5 

3 

■5 

0.0000 

0.0000 

.3577 

.9014 

.4958 

.0000 

-88.8 

-89.5, 

-79 . 3^ ( 

84.931 

-178.8 



0.0000 

0.00Q0 

' i.0000 

GAP 2' 



!l GAP ' 2 


« r 

' 143.740 

-.0 

4 

• 6 

0.0000 

0.0000 

-.0166 

'.4162 

.6340 

.8098 

■ -69.4 

-76.7 

• -79.8 

117.130 

' ‘-.4 

5 

7 

0.0000 

0.0000 

-.0665 

.7741 

1.0161 

1.1960 

-79.3 

-82.3 

-84.0 

62.041 

-2.6 

6 

8 

0.0000 

0.0000 

-.1524 

1.1848 

1.3329 

1.3296 

-84.0 

-85.7 

-86.9 

14.905 

-19.2 

6 

9 

0.0000 

0.0000 

-.254-5 ' " 

1« 3285 

1.1748 

.8874- 

’"•’-87. O' 1 

-87.9 

-88.7 

41.683 

-173.5 

6 

10 

0.0000 

0.0000 

-.3577 ’ 

.9014 

' '.4958 

.0000 

1 "-88.8 ' 

-89.5 

-79.3 

84.931 

-178.8 



0.0000 

-.0000 

0.0000 

GAP 3 



''GAP' 3’ 1 



143.740 

180.0 

7 

11 

0.0000 

.0166 

0.0000 

'.4162' 

.6340 

.8096' 

" 110.6 

103.3 

100.2 

117.130 

179.6 

' 8 

12 

0.0000 

.0665 

0.0000 ' 

.7741 

' 1.0161’ 

I.’l9fe0 

' 100.7 ' 

97.7 

96.0 

62.041 

177.4 

9 

n 

0.0000 

.1514 

0.0000 

1 .1848 

1.3329 

1.3296 

96.0 

94.3 • 

93.1 

14.905 

160.8 

9 

14 

0.0000 

.2545 

0.0000 

1.3285 

1.1748 

.8874 

93.0 

92,1 

91.3 

41.683 

6.5 

9 

IS 

0.0000 

.3577 

0.0000 

.9014 

.4958 

.0000 

91.2 

90.5 

100.7 

84.931 

1.2 


• ' • f 


•if)', >|r 




♦ 



IMPEDANCE 
* **> •' '* *’ ) 

DATA 

* i * ■ * i • 

- 



GAP 

INPUT 

’ INPUT ' 

INPUT 

input' 

' '■ ' load 

" A " ' LOAD 

' GA'P 

"t in-, 

'gaIp VOLTAGE 

. NO 

RESIST. 

REACT. ‘ 

CONDUCT. 

SUSCEPT. 

RESIST. 

REACT. 

RESIST. 

REACT. 

VOLT DEGREES 

OHMS 

OHMS 

MHOS 

mhos„„ 

OHMS 

OHMS 

OHMS 

OHMS 

1 

845.703 

2248.992 

.000146 

-.000390 

‘ r 0.000 

’o.ooo 

845.703" 

2248.992 

1000.000 0.0 

2 

845.703 

2248.992 

.000146 

-.000390 

0.000 

0.000 

* 845.703 

2248.992 

1000.000 0.0 


INPUT POWER a 292.976 WATTS 

RADIATED POWER V" "'292.976 WATTS 

WIRE LOSS = .000 WATTS 

NETWORK LOSS = 0.000 WATTS 

” r ’ , RADIATIC>n' , EFFICIENCY = 10 0".’0'0"'f>ER CEfv[T ,rr> 

* < «. • * • * * * * » » M 4 It 

i « *i f >\ " *ir ' 't * “*i t 'i ri *i *• *i “ • « , y*<|M it|t ?’| I ! *' * ' 1 ( *\ 
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• «»nr |, » n > i * • FREQUENCY • 9. 1800 ' RC" 1 » t <>** _ _ — v i t 'fi (’«' . 

' ' / " <* * 

NO GROUND PRESENT 

” li/'.i i "V.,;. ••—.-7- — f t., - - ^ *|» if! _ 'm (.' ' v-n I-, ■«! 1 , 

MAXIMUM RELATIVE ASYMMETRY IN J.HE_ ANTENNA_ ADMITTANCE^ MATRIX IS .0 PER CENT FOR 6 APS '_2 AND I 






j 

• , *■ 1 \ . 

* 

' /*, f\ \ * 1 



.‘if| 

- .0 



* •«■»»»! » f 

• *i l , rr 1 1 

r \ M Y* * 

Y r - • 

- r - ^ 

■'"'in >'> ” v'i V f 

- /'*.M 

M /. 1 

Hi 

. *'1 


> 

/ t 

, ,r JP 

' i * ,1 , 


EXCITATION 

MODE . '1 l ’ 

«* 't « “ 

/ •» _ M 

*. 1 

* - 1 * '» 



, ■ 

. , .. 

, 1 ‘ ’ 

1 , ' 

- 

.1 . ’f'T - f > . ‘ “ . . r 


i *» , * ► 

r J • 

■ 


J 

* f 


1 

1 . 1 ■ • 

! . 

, i > . . 1 / . '■ ~i 1 . < 

. cl, .■ 

'» 1 *•’ 

1 > 

! ! , '1 



„ *' • . » 


, * * ► . 


, *• » ’ 

. ’I*'*! •) ‘ t , '5 

. r ‘ 

• j*/, , • 

1 i 

* . " . ** 




1 . “ i'>« 


< ( 

, 

T *■ / 


•( « \a •' 


‘V 



* , ‘ * ' " 

*• , '► f* * 

r<«"- 

~ "7 vr-r ~ 

' ' GAP ■ SOURCES ‘ r ! * ’> - ” '' / A - r 

- 1 • 1 <> 

• M 7 . i 

*Ti 

: . ■> 



^ * * 

|» j. . *• 

. i* % 

• J '> i 

* \ • 

j l (1 • / * . ' . 1 

» r '* ^ *\ 


■' 1 

' '»*,*» 



‘ , <1 -(1 

" W" ' 

■ ■' 

1 . 1 ’ ••• 

1 1 » > r , 

7 »/ .7 " ' “t.'V f fj - <•*; ' 

• M/ „ • 

)o. • 

' J 

i 1*1 * 



* 1* 1 I 

‘ • . "GAP 

EMF 

1 . . EMF 

i OHM 

. MICRO '/ PICO 

. / 

<< 1 , 

‘ 1 

• • 



► (. 

’ k ')'» 1 

‘ . VOLT 

‘DEGREES 


' ‘HENRY" • FARAD V> ' 

* **' . 

” « A . *• 

1 V 

• i f 




, 

, M-r* . 

f • » > 


4 "1 f 

* 

1 •• 1 

' a 

I'M* *1 



’ . , " 

• 1 

1000.0000’ ' 

-o;oo 

-o'loooo 

' "- 0.0000 ' IINFINI'TYU 

» t . /> •• 

SERIES 1 

* i» 

1 / ‘ , , 


* 

f • It 

. • 2 

1000.0000 

-0.00 

1-0.0000 

> -< 0.0000 ‘ ''INFINITY . < 

■ 1.0 

SERIES • 

t 1 

1 / / ’* 

M 


t. 1 1 <( 

i 

, * 1 *’ • 1 

!-»-*• 1 

1 ' 1 , 

> , 1 • ' “ . . <i 

: >. 1 

I 0 - ■ 

f* 1 , 

* I H »* 



* *- . . H 




1 p . 

» , » 

, ' '1 > ' . M ‘ ’’ , 1 

H< l . i 

ft 1 , * 

1 * 





■ 

COORDINATES 


CURRENT 1 

DISTRIBUTION 


NORMAL ELECTRIC 

' 

, 

. 

. 

Y 

• 

< 




' 

FIELD * RADIUS 



X 

Y 


AMPLITUDE 



PHASE 



\ 

WIRE 

INT 

WAVE- 

WAVE- 

WAVE- 

AMP 

AMP 

AMP 

' ‘ DEG 

DEG 

DEG 

VOLTS 

DEG 

• NO 

NO 

LENGTHS 

-LENGTHS 

LENGTHS 

I ‘IfH ! 

1 <!/•'* 


i/i-yi 

r.AP 


A'“ 


, ' ■ 

•' t • 1 . ■ - 



.rr 

, r T , T ” 

r %" 

A' ’ . 

.’•r •• 1 ■■ 1 , 

”i Am . 




0.0000 

. 0.0000 

-.0000 

GAP' ■ .1 

■ • . 


-■•GAP 1 

■<i" r. 


<" 1-44.858 

•-; ! 

1 

1 

0.0000 

0.0000 

.0233 

"1.1183 

.'8027 * 

■'.5451 

‘ 73.8 

67.4 

56.6 

127.182 

- 1.1 

■ ‘2 

2 

0.0000 

• -0.0000 

.'•■•■.‘0933 

- .'‘".5910 

.2730 '■ 1 

.4433 

.■> ‘>'59. 5 

11 A ’ . 9 . 7' ' 

-59. 9" 

. 93.068 

'><* , '-.5 , l0 > 

3 

3 

0.0000 

0.0000 

■ .'2122 

<4237 

'.'9083 

1.2257 

- -58»8 

-81. 9 ‘ 

-88.4 

• 60.335 

■> -12. 1- 

3 

4 

0.0000 

0.0000 

.3568 

1.2168 

1.2750 

1.0641 

-88.5 

-91.8 

-94.0 

12.R15 

-145.7 

3 

5 

0.0000 

0.0000 

.5013 

1.0793 

.6241 

.0000 

-94.0 

-95.7 

78.5 

73.803 

. 176.0 



0.0000 

0.0000 

.0000' 

>'-"lGAP< '2 


it't • B * * 

row ’ >2. 



144.858 

-.1 

4 

6 

0.0000 

0.0000 

-.0233 

T .IT 81 

.8027 

.5451' 

f- '73.8 

67.4 

56.6 

127.182 

-1.1 

, 5 

7 

0.0000 

0.0000 

-.0933 

'.5910 

.2730 

• .4433 

••'i 59.5 

9.7 

-59.9 

93.068 

-5.0 

6 

8 

0.0000 

0.0000 

-.2122 

1 •••.4237 

- “ .9083 

1.2257 

•• < -58 .'8 

-81,9' 

-88.4 

60.335 

-12.1 

6 

9 

0.0000 

0.0000 

-.3568 

1.2168 

• '1.2750 

T.0641 

•-88.5’ 

1 -91.8 

-94.0 

12.815 

-145.7 

6 

10 

0.0000 

0.0000 

-.5013 

1.0793 

.6241 *• 

.0000 

-94.0 

-95.7 

78.5 

73.803 

176.0 



0.0000 

-.0000 

0.0000 

GAP 3 



GAP 3 



144.858 

179.9 

7 

11 

0.0000 

.0233 

0.0000 

1.1181 

.8027 

.5451 

-106.2 

-112.6 -123.4 

127.182 

178.9 

8 

1? 

0.0000 

.0933 

0.0000 

.5910 

.2730 

.44 33 

-120.5 

-170,3 

120.1 

93.068 

175.0 

9 

n 

0.0000 

.2)2? 

0.0000 

.4237 

.9083 , 

.1.2257 

121.2 

98,1 

91.6 

60.335 

. 167.9 
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... . 




X 

Y 

2 


AMPLITUDE 



PHASE 



* 


WIRE INT 
, NO . NO 

WAVE- 

LENGTHS 

WAVE- 

LENGTHS 

WAVE- 

LENGTHS 

AMP 

AMP 

AMP 

DEG 

DEG 

DEG 

VOLTS 

DEG 


9 14 

, 9 15 

0.0000 

0.0000 

.3568 

.5013 

0.0000 

0.0000 

1.2168 

1.0793 

1.2750 

.6241 

1.0641 
.0000" ' 

91. S 
'86.0 

88.2 

84.3 

86.0 

-101.5 

12.815 

73.803 

34.3 
-4'. 0 




'“impedance' data" " 



GAP INPUT INPUT INPUT INPUT ^ LOAD LOAD GAP GAP . GAP VOLTAGE 

NO RESIST. REACT. CONDUCT. SUSCEPT. RESIST. REACT. RESIST. . REACT. 

OHMS OHMS. ... MHOS_ MHOS OHMS _OHMS. . OHMS . OHMS VOLT DEGREES 

I ’ 249.666 ‘ -858.799 '.000312 .001074 _ 0.000 0.000 249.666 -858.799 1000.000 0.0 

. 2' 249.666 -858.799 .000312 .001074"" “ 0.000 0.000 249.666 -858.799 1000.000 0.0 


M 

i 

!-■ 

o 




INPUT POWER = 

RADIATED POWER V 
WIRE LOSS = 

NETWORK ' LOSS '= ' " 

RADIATION EFFICIENCY 


624.268 WATTS 
"* 624.268 WATT'S' 
.000 WATTS 
'■"0.000 K/UTS " ’ ' 
100.00 PER CENT 


i r, . 1 1 . ; t i, i • J “ f • I ) ‘ I 


- I 




.. ........... 

. . i I 


— , H/i 


. ' I * 

“JVtT ” T 
; --- 


' I 


Tf-rr- 


t . ■ > . 


: r .T "V 
. • • '» 


. >• - 1 * 'p 


. GRAPHIC NOT' REPRODUCIBLE 


f. mi i 

■> . -.I 
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■ I > . . ‘ . I i 
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APPENDIX F 

RADIATION PATTERNS 
FOR ORTHOGONAL* DIPOLES 


Patterns in two principal planes are 

sufficient. See Appendix B for 

* 

further discussion. 




FIGURE F " I 

FREQUENCY .2 0Z-Z.2.Q 

V-ANT. LENGTH [FT? ORTHO. DIPOLES 
MODE u nbalanceD 

DB.MAX +3.7 





Y 


FIGURE ■ F - Z 

FREQUENCY (MHZ| .202 -2.20 
Y-ANT. LENGTH {FI} ORTHO . DIPOLES 

■ MODE UNBALANCED 

■ DB MAX + 3.7 
DB MIN “16.3 


P-2 





FIGURE F ' 3 

FREQUENCY {MHZj 2.80 

V-ANT.. LENGTH {FT} OP.THO. Di POLES 

MODE UNBALANCED 

DB MAX -f-3,6 
D8 MIN — 16,4- 


F-3 ■ 





FIGURE F - A- 

• ■ FREQUENCY (MHZ] 2.80 

V-ANT. LENGTH (FT) ORTHO. T>x POLES 
MODE unbalanced 
'DB MAX + 3.6 
DB MIN -I6.4 


P-4 




FIGURE F - S’ ' 

FREQUENCY (MHZ) 3.^3 

Y-ANT. LENGTH (FT) ORTHO., T>X POLES 

MODE unbalanced 

DB MAX +3.G 

DB MIN -/6.4 


p-c; 





FIGURE F - 6 

FREQUENCY {MHZ} 3.93 
'■ V-ANT. LENGTH (FT} ORTHO. D X.POUBS 
. MODE unbalanced 
• ' DB MAX - 9 - 3.6 
DB MIN - / 6 . 4 - 





2 



FIGURE F~ 7 

FREQUENCY (MH2$ 4-.70 

V-ANT. LENGTH (FT] ORTHO. DxPOLGS 

MODE UNBALANCED 

DB MAX + 3.5 
DB MIN '-■le.S 


F-7 






F-8 



2 


THETA. 



FIGURE P - 

FREQUENCY {MHZ} G.55 

V-ANT. LENGTH (FT) ORTHO. t > xpol . e .$ 

MODE UNBALANCED 

DB MAX +3.3 

DB MJN ~/6. 7. 


P-9 





nt»UKfc 


i ^ 


FREQUENCY [MH2) £.55 

MODE' u^Sf 1 ORTHO ■ 
DQ MAX + 3,3 
DB MIN - l £.7 


P-10 




X 



FIGURE F - 1 l 


FREQUENCY (MHZ) <?Jg - 
V-ANT. LENGTH (FT) ORTHO, 
MODE UNBALANCED 

DB MAX + 4 A 
DB MIN -J 5,6 


DJ £5 


F-ll 





FIGURE . F~ | Z 

FREQUENCY (MHZ) 7J8 
Y-ANT. LENGTH (FT) ORTHO. 
MODE UNBAtANcer 
DB MAX -P4-.4 ■ 

DB MIN -\5.G 


t>xpolbs 


' • ■ P-12 



